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robust, 
deep-down good! 
So make your move to Miller. 
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THE CHAMPAGNE OF BEERS 


He's too good a trooper 
not to talk about 
our tire. 


And too professional 
to let us use his name. 


This is a trooper from 2 
a western state. We've 
covered his face, and f 
withheld his name, be- 
cause state troopers do 
not endorse commercial 
products. We've even 
altered his uniform. 

But we haven't al- # 
tered his story. Like most 
state troopers, he's an 
expert on tires. He drives 
over 50,000 high-speed 
miles a year. And his 
story is like the ones 
we're hearing from the 
troopers across the coun- 
try riding on B.F. Goodrich 
Radials. The same tires 
you can buy. 

"Last summer | was 
working the canyon high- 
way. The road curves and 
twists all over the place. It 
can be pretty dangerous. Мм. 

“One day this speeder passed me going in the oppo- 
site direction, doing at least 85. | had to make a U-turn 
before | could take after him. By that time he had quite a 
lead. | did 120 in some stretches to catch up. Maybe 75 on 
the really tight curves. | really expected the tires to slip. 
But they never did. 

"| finally caught the guy. But I wouldn't have even tried 
without those radial tires. That convinced me to get a set 


ШШШ! 
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The New BFG Lifesaver Radials. 
Your life should be riding on them. 


for my own car." 

Chances are, you'll 
seldom need the maxi- 
mum performance troop- 
ers need, even for short 
periods of time. But it's 
nice to know these tires 
can deliver it. 

The newest BFG 
Radials are called Life- 
savers.With good reason. 
Lifesavers corner better. 
Take curves better. Stop 
quicker. They handle bet- 
ter at high speeds than 
any fiberglass-belted tire 
«even our own. They run 
cooler because they're 
made with Dynacor® 
Rayon Cord. They're the 
safest tires we've ever 
made. 

The radial construc- 
tion of Lifesavers is 
unique. The sidewalls 
flex, keeping all the tread on the road all the time. And the 
Dynacor Rayon belt stabilizes the tread for extra strength 
and mileage. 33% stronger than our fiberglass tires. And 
40,000 miles or more on a set. 

BFG Lifesaver Radials. 
They're like no tires you've ever 
ridden on.They're the tires your 
life should be riding on. 
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the 
woo 
fixer. 


filler-surfacer 


WOOD DOUGH 


DURATITE® plastic Wood Dough by 
DAP. The superior one-time wood 
filler. Virtually shrinkproof. Easy to 
handle. Dries hard as wood — sands 
smooth. Takes stains. Comes in nat- 
ural and 8 wood colors. 


the 
glue 


fixer. 


polyvinyl resin adhesive 


DURATITE* White Glue by DAP. Sets 
fast for a quick, permanent bond 
stronger than wood itself. Dries clear. 
Use for paper, fabrics, all porous sur- 
faces. Handy squeeze bottle with 
applicator spout. 


DAP Inc., 
Dayton, Oh. 45401 
Subsidiary of 
© бй. 5с 
Also available in Canada 
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CHANNELLOCK 


Gives You More In Hand Tools Including 


THE WIREMASTER 


40% More Cutting Power 
Perfect Cutter Alignment, Always 


40% MORE CUTTING POWER 
The joint rivet in a cutting plier 
is a fulcrum. The closer it is 

to the cutting edges, the 

greater your leverage and the 
greater your cutting power 

with less effort. In СпаппеПоск' 
WIREMASTER, the joint rivet is 


RE == KOK NM PERFECT CUTTER ALIGNMENT 

Unique enclosed joint design holds x 
cutting edges in factory-perfect 
alignment for the long life of the 
plier. No way for the jaws to 
get out of line . . . ever. 


WANT TO KNOW MORE? 
You'll get a lot of hand tool information in our 
catalog. It's yours for the asking. Write us. 


mao окт a 
TOOLS BY 
MEADVILLE, РА. 16335 
Career in 
ELECTRONICS ? 
f 
Career training at home the new easy way with > MEET ul 
RCA Institutes. Kits with many courses, Pay as Sine et 


you order or easy monthly payments. Send for 
free 64-page book. 


RCA INSTITUTES, INC. 0 
Dent annoa. ЕЕ Маш 
320 М. 3151 51. po VI TUM E ng tae eee 


1 iven to you you enroll. 
N. Y., N. Y. 10001 = ETE ES 


ли 3 FREE! ЖЫ tha Salesman wil 
NORTH AMERICAN SCHOOL OF SURVEYING & MAPPING 
4500 Campus Drive + Dept. 04187 University Plaza, Newport, Calif. 92660 
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PLEXIGLAS 


acrylic sheet 
Go ЛУТ Ti and make something of it. 


Crystal-clear Plexiglas acrylic sheet makes an ideal table 
top cover or transparent shelf, is exciting and practical as a 
space divider and especially handsome for cabinet sliding 
doors. With Plexiglas you can create those decorator-inspired 
and read so much about. 

And Plexiglas adds real safety to your home as a window 
replacement material. It’s up to 17 times as breakage resistant 
as glass, clear as the finest window glass and has no sharp 


see-through pieces you see 


edges. 


Plexiglas is a fascinating material to work with. It’s easy 
to cut, drill and cement and installs in a jiffy. You can buy 
Plexiglas at your nearby hardware, glass or building supply 
dealer. Look for the “Plexiglas acrylic sheet” 

We have a colorful booklet that tells all about Plexiglas 
ideas to beautify your 
home and make it safer. Ask your dealer for it. О: 
coupon, enclosing 25c to cover postage and handli 


eae ROHM Â 


and gives you a number of “сап-йо” 


Box 9730 


Name. 


Rohm and Haas Company (PS) 


sign. 


› mail the 


Philadelphia, Pa. 19140 


Please send me your fact book on 
Plexiglas. I enclose 25c to cover postage and handling. 


Addres: 


сиу. 


State. їр. 


BECOME A PROFESSIONAL IN 
AMERICA’S FASTEST GROWING IN- 
DUSTRY...Career Opportunities NOW 
For Men and Women Of All Ages. 


home and recre: 


for 
Sn important part of this booming busine 
in sales or park management. Learn at home, 


at yo р т up to 
and more in a secure, exciting professional 
career, Write TODAY for further information. 


Associ 
miber of the National 


PEER 


Home Study Council. 
PARK MANAGEMENT ASSOCIATES, 
Вах 1417-448 Beverly Hills, C 
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Wood finishing pro 
at work-YOU! 


Even fussy wood finishing is 
just a matter of know-how! 
Follow the instructions in the 
book HOW TO DO YOUR 
OWN WOOD FINISHING by 
Jackson Hand and be a p 
How to prepare surface, re- 
move old finish, choose, use 
shellac, varnish, lacquer, 
enamel. Novelty finishes, 
French polishing, glazes. 170 
pages, 150 illustrations. 
Hard-gloss paper cover. 
Only $1.95. 


Money-back 
guarantee 
Send check or money order for $1.95 to: Dept.770, 
POPULAR SCIENCE, 44 Hillside Ave, Manhasset, M. Y. 11030 


Whats New 


NEXT MONTH 


Power an Auto 
With a Super Flywheel? 


This amazing energy-storage device could 
be used to propel a small urban car—with 
no smog at all 


Scott Carpenter: 


Underwater Communications 
The famous astronaut-turned-aquanaut tells 
you about the surprising new hardware 
that solves some of the weird problems of 
communicating beneath the waves 


First Color Photographs 
of the '71 Cars 


PS Exclusive: A striking picture gallery of 
the exciting new models you'll see on the 
road (and maybe shop for) next fall 


FLAIR: Floating Airport 


Here's an imaginative solution to the wors- 
ening problems of airport congestion, 
noise, and pollution 


Wild New Sports Boats 


Boating Editor Jim Roe presents a roundup— 
in color—of a new breed of boat for fun 
afloat 


Norbye/Dunne Report: 
The $3,000-Plus Imports 


Our auto-testing team gives you a candid 
comparison of four quality cars from over- 
seas—Audi, Volvo, Peugeot, and Citroen 


Waiting for Apollo 13 

Ben Kocivar, PS' Consulting Editor on Fly- 
ing, was aboard the Iwo Jima when that 
ship picked up the Apollo 13 crew. Here is 
his on-the-spot story of the suspenseful 
hours waiting for the splashdown 


Sculpture Chairs 


for the Now Generation 

Make ‘em from Masonite (they're hand- 
some and highly original!)—then sit back 
and rake in the compliments 


Tuning Your Car 


to Reduce Pollution 

Outdoor Power Equipment Editor E.F. Linds- 
ley turns his attention to automobiles and 
shows you what you can do to cut down 
the emission of pollutants from your car's 
engine 


CONSULTING EDITORS 


DR. WERNHER VON BRAUN * Space 
Смрв. Scott CARPENTER * Oceans 
Smokey Yunick * Auto Mechanics 
Ken Isaacs * Design 
Jackson HAND * Home Improvement 
Rosert GANNON * Adventure 
C. P. GiLvonE * Science 
Puit McCarrerty • Projects 
В. J. ОЕ CRISTOFORO * Tools & Techniques 
Ben Kocivar * Flying 


Are you still 
working for 
peanuts while 
others are 
making it 


big? 


Why put up with a dead-end job 
and low pay while other men forge 
ahead to exciting promotions and 
big incomes? 

There are more key positions 
waiting around today than there are 
people to fill them. Do you know 
how easily you can train for one of 
these positions? You can do it with- 
out giving up your present job, or 
going back to class. 

LaSalle training at home will give 
you the specialized skills that lead 
to the best-paid positions in the 
business world. So that you'll have 
enough money for the good things 
in life—and plenty left over for your 
savings account. 

Many LaSalle graduates report 
increases of two and three times 


their former salaries. Frequently 
students report big increases during 
the first year of training. You can 
do the same. 

LaSalle has been an acknowl- 
edged leader in home study for over 
60 years. More than 2,000,000 am- 
bitious men and women have en- 
rolled in its many courses. Your 


training is in experienced hands. 
Your LaSalle diploma is a creden- 
tial you can be proud of. 

Check the subject you are in- 
terested in—then send the coupon 
below for FREE booklet. No obli- 
gation, of course. Mail to LaSalle, 
417 S. Dearborn Street, Chicago, 
Illinois 60605. 


©1949 LaSalle Extension University 


p----------------------------------------1-21-2-2-2--- 
| LASALLE EXTENSION UNIVERSITY 
П A Correspondence Institution * 417 S. Dearborn Street, Dept. 55-111, Chicago, Illinois 60605 
I Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 
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If the aroma of 
Field & Stream 
doesn’t remind 
you of a great 
autumn day in 
the woods... 


product of Philip Morris U.S.A. 
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PS Readers, , 
Talk Back 


Where you voice your 
views . . . and the editors 
do the listening 


Octane debate revs up 


Frank N. Ikard's "There's More to 
Gasoline Quality Than Octane Ratings" 
[May] in response to Ralph Nader's oc- 
tane-rating proposal [April] is about 
the weakest argument I have ever read. 

Ikard admits that octane rating is an 
essential characteristic for judging qual- 
ity and performance of a motor fuel. 
Yet he doesn't want the public to have 
this information because there are other 
important characteristics. His outlook 
is typical of the petroleum industry. 
"The idea is to keep the public from hav- 
ing the facts. 

Is this because the customer would 
then be in a better position to judge 
quality? I have the uncomfortable feel- 
ing that this is exactly the reason. In 
my judgment Nader's proposal is 100 
percent right. It would at least be a 
start, and perhaps Ikard 
would then add some of 
the other essential infor- 
mation. There should be a 
monument erected to Nad- 
er; he is the best champion 
the consumer has today. 

WILLIAM LOVELACE, 
Gibsland, La. 


. . . Ikard's statement that “the con- 
sumer can seek out and find a competi- 
tive gasoline that will perform well in 
his car" is meaningless if oil companies 
can freely exchange gasoline at regional 
levels and at the local outlets. Ikard 
did not refute Nader's claim that major 
gasoline companies exchange gas with 
each other. 

JEROME M. ALBERTE, Milwaukee, Wis. 


How much smog is too much? 


"Ford's New Smog-Free Engine," by 
Jim Dunne [May], was entertaining, 
but I question his conclusion that “two 
of the three major emission pollutants 
are reduced to insignificance.” Any re- 
duction in engine emissions short of 


complete elimination can 
be offset by a reciprocal in- 
crease in the automobile 
population. Therefore any 
" 

Quiet men at work! 

New Yorker S. Weber wants noise- 
suppressing ideas for apartment-dwell- 
ing hand craftsmen. That is a common 


reduction of pollutants by 
less than 100 percent leaves 

significant emissions. 
NEWTON W. MILLER. 
Redlands, Calif. 


problem with all craftsmen, whether 
apartment dwellers or not. Here's what 
I do: 

Use hand tools, particularly saws, 
drills, and planes. Use screws to get 
away from hammering; it's better con- 
struction anyway. Or you can switch to 
less noisy projects. Try whittling. Very 
little noise is involved, except probably 
a loud howl when you cut your finger. 

Epwarp J. ELLIS, Bartow, Fla. 


... A thick telephone directory placed 
under hammering and drilling will ab- 
sorb an awful lot of noise. This won't 
solve all the problems, but it has been a 
big help to me—and to my neighbors 
downstairs, 

Hat Hvarr, Dallas, Tex. 


Earth Day thoughts 


I spent most of the evening on Earth 
Day watching TV and reading PS. I 
notice contrasts, and your editorial pol- 
icy is in direct opposition to my reasons 
for getting PS. 

Your magazine is pushing the affluent 
society down my throat. Many of your 
stories and most of your ads promote 
hardware that I don’t want and can’t 
afford. 

You make some antipollution efforts 
[“Ford’s New Smog-Free Engine,” 
May], but you seem to have accepted 
without question industry's premise that 
the technology that causes pollution can 
continue to mushroom and still stop pol- 
lution. 

Гуе been thinking about how I could 
tell a science magazine that snowshoes 
and canoes are as important as ATVs 
and snowmobiles. Watch- 
ing a TV special, I just got 
the answer from biologist 
Barry Commoner: “The 
problem of science is to 
learn to live with nature, 
not to conquer it.” 

ART BEARCE, 
Otisfield, Me. 


... Engineers working on smog con- 
trol have the wrong idea. Cars are now 
equipped to deal with gases produced in 
the engine. This is like trying to kill a 
tree by clipping off its branches. The 
root of the problem lies in improving 
the internal-combustion engine so it will 
not produce the gases. There are ways 
of lessening incomplete combustion, 
which is the main cause of dangerous 
emissions. Better types of gas, ignition, 
and carburetion (or electronic fuel in- 
jection) are needed. Of course, these 


New Firestone Su RBelt over 5 00 
miles in test drive. - == a 


Read how this double-belted tire 
Cihat doesnt cost a Mert) com give you 
years of extra driving. 
Testing Sup-R-Belt 


We put our Sup-R-Belt tires on 
a fleet of passenger cars with non- 
professional drivers— students from 
The University of Akron. Driving —— 
1200 miles а day. Night and day. We ™ 
did only what car makers recommend if you want maximum tire mileage: rotated the tires every 
5,000 miles (even from car to car to be fair), checked the front ends and maintained the 
recommended air pressure. And no babying—turnpike speeds throughout. We drove over 50,000 
miles the way you drive your car— maybe a little harder. 


What does Sup-R-BeltS mileage prove? 
Extra strength; more miles. Sup-R-Belt is a bias-ply, double-belted tire 
(this reduces road squirm, the side-to-side movement like a pencil 
eraser). And Firestone has a special way of re- 
inforcing the sidewalls and bonding the tread 
to the body of the tire. 


And, of course, 
Sup-R-Belts double- 
© belted construction 
gives you higher 


impact resistance against road 
debris and potholes. 

As we said, Sup-R-Belts 
don't cost a fortune. The 
savings are obvious when 
you compare the proven 
mileage of Firestone’s 
double-belted Sup-R-Belt 
against the promises of 
ordinary tires. 

Think about what 
you have riding on your 
tires—and then take a good 
look at our Sup-R-Belt 
(pictured here; also available 
with raised white letters) at 
your Firestone Dealer or Store 


FREE! Firestone’s Consumer Tire Guide. 
Get it at Firestone Dealers and Stores 
or write: Firestone, Akron, Ohio 44317 


Firestone " 


The Mileage Specialist. 


No-Tow Trailer Lock stops towaway 
theft. Locks trailer coupler with famous 
MASTER pin tumbler protection, Rust- 
proofed. No. 33 for 1%” coupler. No. 
34 for 2” coupler . . . $12.95 


Handy Hasplock combines pin tumbler 
padlock, bolt, and wrought steel hasp 
—all in one! Ideal for garages, boat 
houses, sheds, cabins, trucks, cabanas, 
warehouses, No. 475 hasplock...$4.50 


= —— > 


Giant-Sized New Padlock offers power- 
ful protection wherever super security 
is needed. Designed to resist all known 
methods used by burglars in applica- 
tion of external forces. No.15...$7.50 


Master Lock Company 


MILWAUKEE, WISCONSIN 53245 


Idi. Largest Padlock Monupastaners 


solutions involve some drawbacks and 
some are in limited use now, but at least 
the answer to the problem 
lies in its roots (the en- 
gine) and not the product 
it expels. Your articles on 
this part of ecology are 
very stimulating and posi- 

tively worthwhile. 
CHARLES GRAHAM 
Kerrville, Tex. 


Words of advice for “Wordless” 


Your “Wordless Workshop” genius 
must have spent more time building 
cockamamie gadgets than carrying lum- 
ber [May]. Any carpenter could have 

told him to tilt the 

plywood sheet up, 

| grasp it with one hand 

| underneath, take hold 

of the top edge with 

the other, and tote it 
away with ease. 

W. Н. McCLAY 

Pasadena, Calif. 


... Гуе been using a 
simpler and easier-to- 
make carrier for five 
years. It’s made of 
%-іп. by %-in. iron. 
PETER BRUNSKI 
Nanticoke, Pa. 


Add one more to your Travel Map 


Your “1970 Travel Map of the United 
States" [May] is very informative, and 
tells of many interesting places and 
things to see. But you left out a high- 
light of the Experimental Aircraft As- 
sociation. The annual EAA Airshow, 
which normally attracts hundreds of 
thousands of aviation enthusiasts and 
tourists, will be held Aug. 1-9. It will be 
shared by three Wisconsin cities: The 
commercial portion will be held in Osh- 
| kosh, the private show of “homebuilts” 
| and of acrobatics in Fond du Lac. and 
| the main aircraft arrivals and depar- 

tures will take place at Appleton. 
JOHN CAVES, Fond du Lac, Wis. 


| A cool point 


Got a laugh over one major omission 
in “The Case For Central Air Condition- 
ing" [May]. Put in a central unit and a 
city permit is required, so the tax boys 
can bang you later. Plug 
in any number of window 
units and no one is the 
wiser. Now, how does your 
cost comparison fare over 
the long, long tax haul? 

R. W. Coton, 
Oak Park, Mich. 


Ma 


Service for the blind 


Many blind persons are unaware that 
Popular Science is available on tape 
from Science for the Blind. It is read 
onto tape by volunteer readers and is in- 
tended solely for the use of the blind and 
physically handicapped. We have had 
an enthusiastic response from the 150 
blind persons who now receive your mag- 
azine on tape, and feel that this en- 
thusiasm would be shared by a signifi- 
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cant number of others if they knew 
about our service. Perhaps your readers 
can help. 

L. FULLER, Assoc. Director 
Science for the Blind, Bala-Cynwyd, Pa., 


Sheet foam for camper top 


Your article on building a tent camp- 
er [April] was just what I needed, but 
one question: I’m about to send away for 
the urethane foam sheets for the hard 
top, as suggested under “Where to buy 
the materials,” and I see that the sup- 
plier offers four 24"-by-76" sheets. They 
won't be long enough for the seven-foot 
top. In the article it says the sheets 
come 7'4” long—which is right? 

Lewis Bropsky, Flushing, N.Y. 


Fortunately, the latter. That 76" is a 
misprint. The supplier (W. H. Porter, 
4240 No. 136th Ave., Holland, Mich. 
49423) assures us that the sheets you get 
will be 7'4" in length—four inches longer 
than you need for the top. We're re- 
printing our PS Project Plans to correct 
this error in the Materials List. The 
plans are available for $3.95 from Popu- 
lar Science Plans (Camper), 355 Lex- 
ington Ave., New York, N.Y. 10017. 


Up that down staircase? 


In "What's New in Home Improve- 
ment" [May] you printed 
a picture of a spiral stair- 
case that had been turned 
upside down. Perhaps the 
caption should have been 
changed to down, down and 
around? 


JAY MABREY, 
Warren, Ohio . 


This mistake was corrected during our 
press run, but some copies were unfor- 
tunately shipped to subscribers. 


Learning to fly a chopper 


I would like to compliment Norbert 
Aubuchon on his excellent description 
of helicopter flight training: “Could You 
Learn to Fly a Chopper?” [April]. I 
recently graduated from the Army’s 
Helicopter School and never could put 
into words exactly what each student 
goes through. I'd really like to say “well 
done," Mr. Aubuchon. 

R. Н. Esposrro, Savannah Beach, Ga. 


Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 355 Lexington Ave. 
New York, N.Y. 10017. 


Correct your engines = ways. 


At idle, your engine does a lazy job of burning the 
gasoline. So there's a build-up of abrasive soots and 
unburnt resins that might cause engine trouble. 

Quaker State Motor Oil has a special ability to protect 
against these trouble-makers. Because it's refined only from 
100% Pure Pennsylvania Grade Crude Oil, the finest natural 
lubricant in the world. I's specially blended and fortified 
to neutralize acids, prevent rust, and keep 
abrasive deposits in harmless suspension. 

Correct your engines idle ways. Ask for 
Quaker State wherever they care about cars. It's 
Americas most preferred motor oil. 

Quaker State your car to keep it running young. 
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with CASITE 
Motor Honey 


Casite Motor Honey 

added to your crankcase oil stops 
oil burning! Eliminates smelly, air- 
polluting blue smoke . . . the tell- 
tale sign of engine wear. 

Casite Motor Honey plates cylinder 
walls and moving engine parts with 
asuper tough, slippery oil film that 
cushions parts, sealscompression, 
reduces friction and wear. Motor 
Honey toughens and fortifies any 
oil. Increases its viscosity index 
and filmstrength. Result:a quieter, 
more powerful, smoother running 
engine. Try it! Results guaranteed 
or double your money back! 


Buy it at your Service Station 


DENSITE FILTER 


~ Heavy duty, depth-type 
traps dirt other filters miss 


Hastings Manufacturing Company 


HASTINGS, MICHIGAN 49058 
PISTON RINGS ө FILTERS ө CASITE ADDITIVES 
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Detroit Report... 


CHRYSLER'S 25-CAR WILL BE SIMILAR TO THE GREMLIN in 
concept--not a completely new car like the Vega and 
Pinto. Chrysler got a late start in developing its 
minicar; is using the fastest way to catch up with 
competitors. That means using a maximum of off-the- 
shelf parts--engines, suspension systems, and 
underbody components. Chrysler plans to use its smallest 
six-cylinder engine and a shortened Valiant chassis 


for the 25-car 


General Motors will try to outshine Ford’s 
better idea with a new clamshell tailgate 
on all full-size wagons next year. The 
new gate will be unlike anything yet 
seen, and will be sold by Buick, Chevy, 
Pontiac, and Olds. Unlike present wag- 
on gates, the glass is separate from the 
lower part of the gate, and can either 
remain in position or retract into the 
roof when the lower part is opened. The 
lower part also retracts. It slides under 
the floor. When both glass and gate 
halves are retracted, the rear of the 
wagon is completely open for easy load- 
ing. The lower half also can swing out 
to give added floor space when carrying 
long loads. With the new wagon, Olds 
will drop the glass-top Vista Cruiser 
model for 1971. The new wagon has a 
slight kickup in the roof—like the Vista 
Cruiser, but without the glass—to pro- 
vide more rear-seat headroom. 


Convertible models account for only four 
percent of auto sales and are fast losing 
favor with the auto companies. Their 
number will be cut drastically next year. 
Chrysler will have only two soft-tops, 
Barracuda and Challenger. Buick and 
Olds will suspend production on 225 and 
98 convertibles, respectively. Cadillac, 
which shares the Fisher “С” body with 
these cars, will use GM's standard size 
"B"-body convertible. How Cadillac 
adapts this smaller body to its long- 
wheelbase Coupe deVille remains to be 
seen. Ford will also cut some convertible 
offerings, notably the Mercury and Cou- 
gar. But Ford will still offer a Mustang 
in three body styles, including the con- 
vertible. American Motors does not 
offer a convertible. 


Ford will introduce just one model of the 
Pinto in September, but Dearborn engi- 
neers are already at work preparing two 
more to match the Vega offerings. One 
three-door model is already in the works, 
and a station-wagon design will not be 
far behind. Chevy engineers claim that 
all models of the Vega, including the 
wagon, handle just about the same, and 
provide a tight, stable ride. Drivers of 
the Pinto are just as enthusiastic. They 
use all the same phrases about handling, 
Steering, and stopping that foreign-car 
owners have been repeating for years. 


Chevrolet claims two major breakthroughs 
in the new aluminum engine for the 


Vega. For the first time an aluminum 
automobile engine will have bare cylin- 
der walls, not lined with cast-iron sleeves. 
And, for the first time, an aluminum 
engine will cost less to produce than a 
comparable cast-iron design. Both the 
piston material and the finish of the 
cylinder walls contribute to the first 
breakthrough. Pistons are made of 
aluminum, but coated with layers of 
zinc, copper, iron, and tin to make them 
compatible with the aluminum block. 
Cylinder bores are given an electro- 
chemical etching to eat away the alumi- 
num on the surface and expose the 
silicon in the alloy. Actually, the tin on 
the pistons rides up and down on the 
exposed silicon on the bores. 


Acceleration and gas-mileage tests of the 
Vega 2300 engine show that the car is 
comparable to the Volkswagen in econ- 
omy and about the same as the Maverick 
in performance. On a 3,400-mile test run 
between Detroit and Florida, five Vega 
models with different engine/transmis- 
sion combinations showed a range from 
27 mpg down to 20.6 mpg. The top 
figure was recorded in the car equipped 
with the base Vega engine and three- 
speed manual transmission, The car 
powered by the optional 110-horsepower 
engine with automatic transmission, air 
conditioning, and power steering re- 
corded the lowest mileage. Acceleration 
times showed that the cars will do 0-60 
in 16 to 17.5 seconds, much slower than 
any of the present V8-equipped Ameri- 
can cars’ acceleration. 


Chevrolet officials insist that the midship- 
engine concept is “the only way to go” 
in building a new Corvette, but top man- 
agement in GM is still shy about com- 
mitting the low-volume car to such an 
expensive redesign, The battle to get a 
midship 'Vette on the road has been 
going on at least four years. Latest ex- 
perimental Corvette has a transverse V8. 
engine coupled to the differential 
through a Toronado drive system. Pro- 
visions are made in the drive train to 
convert it to a four-wheel-drive car with 
a minimum number of changes. 


Detroit Editor 


What two golf pros learned at 
the Spark Plug Handicap. 


Spark plug design really does make a difference. 

Golfing greats Julius Boros and Tom Weiskopf 
proved it ina fuel economy test. 

Their 1970 Chevrolet Impalas were absolutely 
identical except Julie’s car was powered by 
Champion Turbo-Action design spark plugs. While 
Tom’s car had a competitive brand of different 
design. 

In the first run, Julie's car went farther . . . with 
Champions. When they swapped plugs and ran 


the course again, Tom's car went farther. . .with 
Champions. 

Tom and Julie agree, spark plug design Ё 
does make a difference in fuel economy. So do 
over 20 million other car and truck drivers sta 
who've switched to Champions. 

Drivewith Champions. рш - 
When golf greats Julius | 
Boros and Tom Weiskopf CH M 


did, they drove farther. 7 


Recreation 
Roundup 


...0n the move with PS 


By HERBERT SHULDINER 


All-new chassis for motor homes 


International Harvester is in the final 
stage of testing two versions of a totally 
new motor-home chassis. It's designed 
from the ground up for motor homes 
and is not a modified truck chassis. It 
will be available in 135- and 170-inch 
wheelbase lengths. Both will be pow- 
ered by a 392-cu.-in. V8. Avco will be 
one of the first to use the chassis late 
this fall. 


New electric start for ATVs 


You can install this Sno-Start elec- 
tric starter on both ATVs and snowmo- 
biles. It's nearly one-half inch shorter 
than previous models, yet it has greater 
starting torque to cope with the larger 
engines coming into use on fun vehicles. 
iown above: the new, completely 
orized voltage regulator, which 
can be used with or without a battery, 
and rectifiers in several shapes and 
sizes that Sno-Start supplies to manu- 
facturers to fit a wide range of ATVs and 
snowmobiles. 


Campsite explosion 


The 1970 edition of Woodall’s Trail- 
ering Parks and Campgrounds Direc- 
tory reflects the tremendous increase in 
camping. The guide is nearly double 
the size of last year's edition and lists 
over 18,500 trailer parks and camp- 
grounds in the U.S., Canada, and Mexi- 
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Super-light trailer is big item for sub-compact car owners 


The Dakota Bed-Bug Camper is designed for towing behind VWs. 
Renaults, Mavericks, or other sub-compacts without the need to cut 
cruising speeds. And while light for towing, the rig opens up (bottom) 
into a roomy two-sleeper. Add-on room and storage areas are option- 
al. It's made by Dakota Industries, Sioux Falls, S.D. 


co. It’s available for $4.40 postpaid 
from Woodall Publishing Co., 500 Hya- 
cinth PI., Highland Park, Ill. 60035. An 
abridged version, Woodall’s Travel 
Camping the 4 Seasons is published by 
Simon and Schuster (630 Fifth Ave.. 
New York 10020). It’s $1.95. 


Camper stores fun vehicles, too 


Trade Winds’ new Westerly XIV is 
a spacious camper whose interior living 
space quickly converts into a storage 
area for ATVs, snowmobiles, bikes, or 
boats within minutes. Its six-foot-wide 
door lets you drive in the vehicles 
easily. The camper has a 9,000 Btu 
heater, stainless-steel sink. three-burner 
range, and dual 110- and 12-volt elec- 
trical systems. Deluxe model shown 
here is 13'10” long, weighs 1.4L9 pounds. 
Hitch weight is 120 pounds. $1,595. 


Dry camping aid 
With Dow Corning's 
new Camp Dry aerosol 
you can make any 
canvas or leather 
camping gear water 
repellent in minutes. 
After a treatment with 
this spray, water will 
roll off boots, tents. 
or sleeping bags, yet 
they will stay soft and 
pliable. Price is $2.39. 


Take a cassette guide on tours 


Your trips through seven national 
parks in the U.S. and Canada—Great 
Smoky, Rocky Mountain. Glacier. 


Grand Teton, Gettysburg, Banff, and 
Jasper—can be made a lot more enjoy- 
able with the aid of new cassette-record- 
ed tour commentaries. They're sold by 
Auto Tape Tours (565 Fifth Ave., New 
York, N.Y. 10017) and can also be 
bought or rented at the parks. 'Тһе 
tapes fill you in on the natural history 
and lore of the parks, and even help 
you identify its animals. 


Avis rents motor homes 


The Number Two rent-a-car-com- 
pany is now trying harder for outdoors- 
men. Its Southern California and Las 
Vegas fleets started renting motor 
homes in May. You can rent an 18- 
foot Open Road vehicle that sleeps six 
for $225 per week, plus six cents a mile 
for the first 1,000 miles, then three 
cents per mile. A 24-foot model has a 
$50 higher base rate. and sleeps eight. 


New Italian two-strokes 


The Davanelli B34 (above) is one of 
a trio of new engines designed for 
snowmobiles and ATVs. The B34 is a 
one-cylinder, 336cc engine that cranks 
out 25 hp at 5,800 rpm. Davanelli is 
also offering the 293cc B29, another 
one-cylinder model that turns out 20 
hp at 6.000 rpm, and a 645cc two- 
cylinder B65 that produces 42 hp at 
5.500 rpm: plus racing versions. 


It’s here at last! 


CUSHMAN 


TRACKSTER 


makes the impassable possible 


After more than five years of 
research and testing, Cushman 
and Outboard Marine Corpora- 
tion present the Trackster—the 
all-terrain vehicle with real guts! 
This rugged machine goes over 
rocks, sand, mud, snow, you name 
it, even up 100% grades! This is 
the vehicle you need to take you 
into the deepest brush, over ‘the 
highest country, through the 
stickiest mud. This is the vehicle 
that will take you in and take you 
out again! 

The secret is in the remarkable 
tracks, which take -practically 
everything in their stride. And in 
the two hydrostatic transmissions 
that operate each track inde- 
pendently, 

The tracks are made of a spe- 
cially-designed rubber compound 
reinforced with three layers of 
polyester cord. They've been 
tested under highly abrasive con- 
tions including hot desert sand. 

A feather-touch T-handle op- 
erates the two hydrostats. This 


one T-handle steers the vehicle 
and is also the speed control. You 
Can weave in and out among the 
thickest forest, just with a light 
touch on the T-handle. You can 
climb, or safely descend, with 
the same light touch. You can 
even make spin turns by running 
one track forward and the other in 
reverse; the vehicle turns in its 
own length. It has the most 
responsive steering and speed 
control you've ever seen! 


The Trackster is powered by a 
lightweight 25-horse diecast 
aluminum OMC engine— one of 
the most rugged and dependable 
two-cycles ever built! A 12-volt 
electrical system provides lights, 
key-operated ignition and charg- 
ing for the standard automotive 
battery. Gas tank capacity is 10 
gallons; enough for an average 
day's operation. 

Test-drive the Cushman Track- 


ster. Send today for free literature 
and name of nearest dealer! 


CUSHMAN MOTORS 


Lincoln, Nebraska 
A Division of Outboard Marine Corporation 


Maker of Evinrude, Johnson and other engine-powered products 


Motors, 
1 rested 


New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Slide-bed trailer eases boat launching. In transit, the boat-supporting cradle of 
this dual-frame trailer would lock above the axle frame. To launch, you’d un- 


latch frames and set trailer brakes clear of water. 
winch out the sliding cradle. 


Backing the car would then 


Foldout flotation rollers would support the free 


end of the ramp. To load, you'd use car's power in reverse. 


Hose fills trailer tank. Recessed 
into the wall of a camper or trailer, 
this coiled hose would reach out 
to a standpipe or faucet to re- 
plenish the on-board water supply 
through a swivel fitting in the reel 
hub. The shallow assembly could 
be installed under a camper or in 
a special cutaway. 


Ladder folds to tripod. 
With its steps hinged 


Motor powers hand hammer. 
Geared down to an eccentric cam, 
the motor in the handle of this ham- 
mer would deliver short, powerful 
pulses to a piston in the head. The 
no-swing hammer could be used in 
tight places, and should eliminate 
aiming problems. Switched off, it 
would work in the usual way. 


up against the legs, this 
ladder would fold more 
compactly than a fixed- 
step ladder, and should 
be easier to carry. Built 
sturdier than a camera 
tripod, the ladder would 
have similar telescoping 
and locking adjustments 
in the legs, so it could 
be securely leveled on 
irregular surfaces for 
safe use in a wide vari- 
ety of locations. 


The following patents have been issued on these inventions: 


Boat trailer— 

No. 3,472,406 to К. W. Slipp, Killingworth, Conn.; Hose reel—No. 3,450,150 
hammer—No. 3,376,940 i R. 

о. 3,425,386 to М. 287 


to Н. P. Miller, Pomona, Calif.; Power 
Willis, Inlet, N. Y.; Door-alarm—N. 
Karrs:; Tripod laddes—No, 3,447,632 to Z. R. 
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Boyd, Wichita, 


Hinge spring fires alarm. Cocked 
against a closed door and its frame, 
this spring-powered warning sys- 
tem would snap to when the door 
was opened, and detonate a per- 
cussion cap. The alarm—which 
couldn't be disabled by electrical 
tampering—is intended to warn you 
of an intruder, and scare him off. 


Glass lights numbers. 
Installed within easy 
reach of phone books 
in a public telephone 
booth, this lighted mag- 
nifying rod would help 
a caller find a number, 
even in the dark, and 
would keep the right 
one clearly and readably 
in view while he dialed. 
Held above the page, 
the light could be used 
independently for gen- 
eral illumination or for 
scanning columns. 


dee 


Copies ordered,. 
реет, а= D. С. x at 50 cents each. To write to-an, inuenior, 
the-addeesssaboe. is insu, 


TOM McCAHILL SAYS: 


“You can pocket 


$5 to*7 an hour if you’re 


good enough to fix 
these things." 


The coming of the automobile built a multimillion 
dollar service industry in a few, short gas-eating 
years. The same thing has happened in the electrical 
appliance field. Manpower is desperately needed now 
to repair appliances. 


But there is one big difference. Anybody with a few 
simple tools can get started in appliance repair. No 
expensive equipment is needed. 


What is needed is the right kind of training. You 
can't strike it rich in today's job market with nothing 
more than muscle. Nor can you hang onto an old- 
time job skill while an electronic monster with but- 
tons replaces men around you. It's like driving a 
buckboard down the Jersey Turnpike. The fuzz would 
locate you fast and send you out to pasture. 


If you want an up-to-date job skill with good oppor- 
tunity —why not take a look at the Electrical Appli- 
ance Repair field? 


This field is loaded with opportunity because every 
house in our high speed land is loaded with appli- 
ances. There are about four times as many appliances 
as we have men, women, children and babies in the 
good old U.S.A. There are over a billion of these 
electrical gadgets being used, abused and broken. 
If you know how to do fast repair jobs on them, 
how much you can earn can well depend on how much 
you want to earn. 


The opportunities in this field are all the better be- 
cause you can prepare for them fast. There's one 
short, sweet course you can take right in your own 
home and it covers everything. I'm referring to a 
home-training course offered by the Appliance Di- 
vision of National Radio Institute—one of the 
biggest and oldest home study schools of its kind. 


NRI gives you the whole works. Their training covers 
basic electricity and how to use test instruments. 
They cover the electrical and mechanical operation 
of every type of appliance from toasters and coffee- 
makers to dishwashers; from vacuum cleaners and 
automatic laundry equipment to air conditioners 
and refrigerators. They even show you how to fix farm 
and commercial appliances and small one-lung 
engines. 

The training is designed to be interesting, practical 
and fast. You can make $5 to $7 an hour extra fixing 


appliances in spare time starting soon after you enroll. 
They give you all you need to know to do fast, 
profitable repair service. They even include equip- 
ment without charging you extra. And the full cost 
of the training is surprisingly low. 


If you are driving a buckboard in today's job market, 
at least find out what the Appliance field can do for 
you. NRI sends you a fancy, illustrated book about 
their training so you can judge for yourself. There's 
no obligation and they don't send a salesman to 
pressure you. All I say is get the facts and see for 
yourself. Send the coupon today while you are think- 
ing about it. 


вон. ото 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D.C. 20016 


О OK—I want to see for myself. Send me the free book 
on Professional Appliance Servicing. 


O Check for facts on new GI Bill. 


Name. Age. 


Address. 


City. State. 
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LIFE magazine's masters of photography want to help you 


develop your talent for taking апа making-— great pictures 


For nearly 35 years, LIFE Magazine has 
featured the work of the best photogra- 
phers and photo technicians in the world. 
Now LIFE has enlisted them to teach you 
everything they know so that you too can 
produce great pictures. They've put all 
their theories, techniques and trade secrets 
into one exclusive "course-between-covers" 
—the LIFE Library of Photography. 

In 8 magnificently illustrated volumes, 
LIFE's master photographers show you, 
step-by-step, their personal shooting tech- 
niques for all kinds of subjects. Studio shots, 
portraits, sports, children, nature, still lifes 
—they tell you how to plan each picture 
...how to compose it...how to make it 
"speak" to the viewer. They discuss dif- 
ferent lights, various kinds of films, sets and 
backgrounds. In easy-to-follow illustrated 
sequences, they show you the many things 
they've learned in their long careers. 

LIFE has 54 lab men who develop and 
print over 100,000 rolls and film packs 
every year—for the world's most famous 
photographers. In profusely illustrated es- 
says, these specialists teach you how much 
the darkroom can do to make good photo- 
graphs even better. Cropping, exposing, 
toning, dodging, burning in, solarization, 
grain effects—all these are clearly explained 
or demonstrated in detail. The object is to 


16 | POPULAR SCIENCE 


teach you to use your equipment not only 
as a technician, but as an artist. 

The Editors of the LIFE Library of 
Photography have pored over archives, old 
albums and records to bring you hundreds 
of the most memorable pictures ever 
taken. Ranging from Mathew Brady and 
Atget, through Stieglitz, Cartier-Bresson 
and Karsh, to Avedon and Eisenstaedt, this 
gallery shows you the genius of photogra- 
phy at every stage of its evolution. It 
demonstrates not only what the latest 
equipment can do to increase the possibili- 
ties in a photograph—it also shows you 
how a superb picture can be taken with the. 
simplest kind of camera. 


How to make each of your pictures 
better than the last 


Each of these famous photographs is 
accompanied by an analysis: how the pic- 
ture was conceived, the special effects used 
and why, as well as other points of interest. 
Understanding how these men succeeded 
so brilliantly, you'll be better able to de- 
velop your own style, your own sense of 
what makes an unforgettable picture. 
Whether you're a working photogra- 
pher, an advanced amateur, a beginner, 
or simply someone who loves great pic- 
tures, you're invited to receive Volume I 


of the LIFE Library of Photography for 
a 10-day free examination. 

Artistic, documentary and scientific 
photography...cameras and lenses and 
how to choose them...evolution of the 
camera, with early photos...a buyer's 
guide to cameras. . . you'll find all this and 
more in Volume I, The Camera. 

Then, either return it without further 
obligation, or keep it for only $7.95 (plus 
shipping and handling) By keeping Vol- 
ume I, you will be entitled to receive other 
volumes in the series — one every other 
month—with the same 10-day free exami- 
nation and the same price. There are eight 
volumes in all, but you are not obligated 
to take any specific number, and may can- 
cel this arrangement at any time. 

Send the attached, postage-paid reply 
form for Volume I, and we'll enclose with 
it the 64-page Photographer's Handbook, 
a take-it-with-you manual for immediate 
guidance. This, too, is yours to enjoy for a 
10-day trial—and yours to keep free with 
your decision to buy Volume I. 

There is no obligation whatsoever, so 
for a free 10-day "workshop" with the 
world's greatest photographers, mail the 
reply form now or write to: TIME-LiFE 
Books, Dept. 0601, Time & Life Building, 
Chicago, Illinois 60611. 


Library of Photograp 


This giant camera was built by a railroad 


to make a single, detailed photo of an en- 
tire luxury train. It was never used again. 


re * 


An amateur photographer took 
this evocative portrait of two 
Peruvian girls. 


Caught by a telephoto lens, the sun seems to hover breathtakingly close. 


Portrait of a photo-journalist The camera enabled man to see 
by Andreas for the first time this extraordi- 
nary view of his planet. 


volume 1 
for 10 days 
free 
examination 


64-PAGE 
PHOTOGRAPHER'S 
HANDBOOK 


This valuable pocket-size 
manual contains hun- 
dreds of tips, ideas and 
methods for taking and 
making better pictures. 
You'll want it handy 
every time you're using 

amer 1 
ао, im Ан] A "Course Between Covers" in 8 Volumes: Each hardbound volume is 10" х 10”. • Silver- 
ncludes photos an stamped black-cloth binding. + 280,000 words; 1,888 pages. • 2,000 monochrome and 
drawings, dozens of color pictures, including daguerreotypes, plantinotypes, ambrotypes, collodion plates. 
charts and tables. + 320 diagrams, graphs, drawings. 
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"Say, Smokey—” 


A clinic on cars by America’s 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—"' Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mail. 


I recently read in one automotive pub- 
lication that the reason the Pontiac Six 
overhead-cam engine was being dropped 
was because of insufficient consumer in- 
terest. Another publication stated the 
reason that it was being discontinued 
was excessive cost of repair and main- 
tenance. Why do you think they aban- 
doned this brilliant piece of engineering? 

Leoroy MUELLER, West Caldwell, N.J. 


My opinion is that there wasn't enough 
performance gain over conventional en- 
gines to have sufficient appeal to the 
buyer. Limited production put manufac- 
turing cost up and out of the ball park. 
It isn't the first time a good idea has 
been dropped [ог economic reasons, and 
it probably won't be the last time, either. 


It is fun driving my '68 Ford 34-ton 
pickup with a 360-cu.-in. V8 for hunting 
hing trips in the country. Trouble 

90 percent of my driving is at 
hway speeds, and the machine lacks 
er for passing. A mechanic tells me 
that because of the low compression of 
this engine, a four-barrel carb will be a 
waste of money, and that installing a 
new cam would even lower my horse- 
power. What's the answer? 
LAWRENCE W. GILES, JR. 
San Diego, Calif. 


You could bring the power up in that 
engine by the usual hot-rod methods— 
but then the low-end performance would 
suffer. Sorry, Lawrence, but I'm afraid 
the best answer I can give you—and the 
cheapest solution in the end—is to shop 
around [ог a swap job for a truck with 
a larger engine. 


My 1969 Chrysler Newport has had 
these symptoms for over 1,000 miles: 
a contiuous “thumping” noise—about 
twice to a wheel rotation—along with 
greatly increased oil burning. Could this 
be a sign, as I've been told, that a con- 
necting-rod bearing is about to go out? 
It is getting worse. How in heck can I 
tell? 

Davi GurLIAN, Milwaukee. Wis. 


If you had a loose bearing, by now it is 
long gone. Once a bearing is wounded. 
it dies fast. A comparison would be the 
pounding with a hammer on something 
soft. The longer the swing, the harder 
the blow. As the bearing wore, the con 
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rod would "swing" harder. But to deter- 
mine if you have a loose rod bearing is 
still a hit or miss deal. Here's how many 
mechanics do it: Put the car in gear with 
regular or emergency brakes on and 
load the engine by slipping the clutch or 
running the engine up against the auto- 
matic transmission. Another person 
shorts out the plugs, one at a time. The 
cylinder with the loose rod gets noisier 
when it's shorted out. 


What is the best book on automobile 
repairing for the beginner who likes to 
tinker and wants to make minor repairs 
and adjustments, and also change oils 
and lubricate his own car? It should 
be low in cost, easy to understand, and 
should include cars up to the 1970 
models. 

Donatp Cuu, Berkeley, Calif. 


I [eel that Motor's Auto Repair Man- 
ual, 250 West 55th St., N.Y.. N.Y. 10019, 
is as good or better than any others 1 
know, [ог beginners or experts. 


The automatic transmission in my 
1960 Mercury is starting to give trouble. 
I want to switch to a standard transmis- 
sion. How will this affect the original 
rear end? Any other problems? 

JESS A. DENNIS, Green River, Utah. 


Forget it, Jess. A'60 Mercury wouldn't 
be worth the trouble and expense of such 
a change. But if you are determined to 
go through with it anyhow, the rear end 
will be okay. Some of your other prob- 
lems will include: installing a clutch and 
clutch pedal. some sort of gear-shift ar- 
rangement, a new drive shaft, and a dif- 
ferent bell housing. Then, of course, 
you'll have to contend with ignition. car- 
buretion. and a few more changes. 


I am towing a 2,500-pound trailer with 
my 1965 Buick Special V6, 155 hp. I 
could use more power. Would a HiRiser 
single-quad aluminum manifold with 
four-barrel carburetor with 12-sq.-in. of 
venturi give me extra horsepower? An 
automotive parts catalog claims a gain of 
up to 40 percent with this equipment. 
What's your opinion? 

JoHN L. SCHAFER, Bath. Pa. 


Most of the claims made by special 
parts manufacturers, particularly about 
intake manifolds. contain more fiction 
than fact. Unless you are a very special 


mechanic, or deal with one, forget it. 
There is no magic cure for horsepower 
increase. If you expect even 25 percent. 
power increase, it will take an increase 
in compression, a better exhaust system, 
and possibly a cam change to get the in- 
crease in the rpm band you drive in. It 
would be better to put your trading 
shoes on and get a vehicle to fit the job. 
You need more than horsepower alone. 
Be sure and get enough chassis and tires 
while you are at it. 


My '69 Ford wagon with 429-cu.-in. 
engine, air and power, and trailer-towing 
package includes the heavy-duty sus- 
pensions, etc. I'm thinking of replacing 
my tires with radials, but have heard 
that American cars must have the sus- 
pension system balanced, or rebuilt, or 
something for best results. Can you ad- 
vise what is involved, and can the aver- 
age dealer handle the job okay? Are 
there suspension problems with Poly- 
glas tires, too? 

N. D. MEREDITH, Mesa, Ariz. 


Put on those radials and balance them. 
Suspension will be all right if it is set to 
standard specs. You'll get a somewhat 
rough ride, and handling will be a little 
different, but it is no trouble to get used 
to. True. to get the most out of radials. 
the chassis should be built to go with 
them. But for H/D work, like pulling a 
trailer, they are stronger, last longer, 
and are therefore safer, as I see it. Poly- 
glas tires are not bad but can't compare 
with radials. 


Our 1969 GMC truck, model CE 6500. 
runs fine, except that the steering is 
extremely stiff. The standard steering 
makes maneuvering impossible in tight 
spots. What would it cost to install 
power steering? The dealer in this area 
wants $600 to $700 to do the whole thing. 
Couldn't we install it ourselves and save? 
We sure would appreciate your com- 
ments. 

BILL and Jim Lusy, Lake Forest, ПІ. 


If you have a standard axle for that 
model, which is the 7,000-pound one, I'd 
estimate the changeover at about $400 
for parts, $90 labor. A bigger axle would 
cost more. Too bad you didn't anticipate 
this at the time you bought the truch; 
list price at that time would have been 
$215. You should let the dealer install 
it. It's really not a job for an auto handy- 
man. 


We have a 1969 Chevy Van with the 
big six engine and Hydramatic. This 
summer we are planning a camping trip 
through Colorado, New Mexico, and 
Arizona. I have been told that a cooler 
for the Hydramatic fluid would be desir- 
able for the mountains. No one around 
here seems to know. Can you help me 
out? 

HaROLD M. METZGER, Tampa, Fla. 


That truck should have a transmission 
cooler in the bottom of the radiator as a 
standard part of the transmission extra- 
cost package. Take a look: see if you 
don't have lines running from the lower 
radiator tank to the transmission-oil 
supply. If it does. you are ready to 
travel. 


AN ACTION ADVENTURE 


WILD RIVER RUN 


When you guide a raft full 
of greenhorns through the 
Colorado River Rapids, 
you’ve got to have equip- 
ment as rugged as the wild 
river run. 

That’s why professional 
guide Tony Sparks uses 
reliable AC Marine Spark 
Plugs in his outboards. Tony knows AC’s 
hot tip resists fouling. So when he needs 
power to battle the rapids, he gets it. 

You may never ride the Colorado River 
Rapids... but the same hot tip that’s built 
into AC Marine Spark Plugs is built into the 


AC Fire-Ring Spark Plugs that go into your 
car. 

They fire hotter, burn cleaner. 

Next tune-up, insist on reliable AC Fire- 
Ring Spark Plugs. They’re original equip- 
ment on all GM Cars. 


AC BUILDS MORE PARTS FOR MORE 

CARS THAN ANYONE ELSE IN THE 
WORLD—AC FIRE-RING SPARK 
PLUGS * AC OIL FILTERS » AC AIR 
FILTERS * AC GASOLINE FILTERS 
САС PCY VALVES = AC RADIATOR 

"AC GAS CAPS « AC CRANK- 

EASE BREATHER CAPS ASAC PUEL 


МАЯК OF EXCELLENCE 
AC SPARK PLUG DIVISION OF GENERAL MOTORS 


о 
д 
t 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Breathtaking diet for spacemen 


The food for astronauts on space voy- 
ages lasting two years or more may be 
derived in part from their own breath. 
NASA's Ames Research Center has built 
a device that converts carbon dioxide and 
water — both exhaled normally — into 
a chain of compounds culminating in 
sugars. Exhaustive tests will be needed, 
however, to show whether the concept is 
workable. 


Laser pen draws circuit patterns 


- 
^ 


That intricate maze of lines you see 
constitute the pattern of a mask, from 
which a minute integrated circuit will be 
made. The pattern was drawn by a new 
Bell Laboratories device (seen in the 
background) that employs an argon laser 
beam and a rotating, 10-sided mirror. The 
beam can be controlled so precisely that 
it speeds along the photographic plate 
in 32,000 scan lines, each with 26,000 
positions, allowing a complexity of cir- 
cuit design never before attainable. 


Dash device deters drunk drivers 


If a new experimental gadget proves 
practical, you may have to pass a test 
of driver fitness before your car of the 
future will even start. Announced by 
GM's AC Electronics Division, the tester 
would be mounted on the dash. When 
you turned the ignition key, a miniature 
scoreboard would display a series of five 
digits — chosen randomly — for a few 
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Deep-strobe camera snaps strange sea creature 


Photographed live for the first time, this rare marine animal, the 
Umbellula, is moored by a pencil-thin stalk to the ocean bottom more 
than three miles down. Shown with his special camera is Walter Jahn, 
who took the unique portrait aboard the Navy research ship Kane. The 
35mm camera, equipped with a water-corrected lens, snapped the shot 
when contact with the sea floor triggered its strobe. 


seconds. Then you'd have to punch those 
numbers immediately into a keyboard 
below the display. If you hit the right 
keys in the time allowed, the car would 
start; if not, no go. You'd get two more 
chances. Fail both, and the car would be 
inoperable for an extended period of time. 

"The idea, of course, is to keep drivers 
off the road when their consumption of 
alcohol or drugs, or even exposure to 
toxic gases, makes them unfit to drive. 
The physiological tester checks four skills 
that researchers know are degraded by 
excessive amounts of alcohol and some 
other substances: visual acuity, short- 
term memory, judgment, and motor co- 
ordination. GM plans to test the tester 
this summer at the Marquette School of 
Medicine, in Milwaukee. 


Sizzling South Pole 


The region of the Earth that surrounded 
the South Pole some 450 million years 
ago now lies in the central Sahara, broil- 
ing under the desert sun. That's the 
unanimous conclusion of a team of lead- 
ing geologists from 11 nations on return 
from a recent expedition to Algeria. Dr. 
Rhodes W. Fairbridge, of Columbia Uni- 
versity, said that great parallel grooves 
scarring hundreds of miles of ancient 
rock exposed in the sand were the result 
of continental glaciation — the type that 
occurs only under the enormous mass of 
a polar ice cap. Studies of the Earth's 
magnetism "frozen" into rocks at the 
time of their formation indicate that 
they were at the South Pole, and not at 
the North, when the glaciation occurred. 


Hit-or-miss aviation system 


An aircraft collision-avoidance system 
so compact and inexpensive that even 
small private planes could use it could 
be made available by 1973. Irving K. 
Kessler, of RCA Defense and Commer- 


cial Systems, announced that RCA has 
completed preliminary design of such 
a system in three equipment configura- 
tions. The simplest version could sell for 
between $500 and $1,000. 

Called SECANT (Separation Control 
of Aircraft by Nonsynchronous Tech- 
niques) the system works this way: All 
SECANT-equipped planes within range 
of one another, from crop dusters to 
jetliners, exchange radio signals that 
would warn of the threat of an impending 
collision. The two larger versions also 
measure range and bearing, and instruct 
the pilot on his best evasive maneuver. 
The system could function both inde- 
pendently and in conjunction with 
ground-based air-traffic control. 


World's largest what? 


This monster tire carcass, the largest 
ever built, measures 20 feet across and 
weighs about three tons. If tread rubber 
were applied it would tip the scales at 
five tons. B. F Goodrich made the behe- 
moth to demonstrate the feasibility of 
equipping huge vehicles of the future — 


such vehicles as movable drydocks able 
to support large ships — with appropri- 
ately enormous tires. 


Rough spots on Mercury 


Radar astronomers at the Goldstone 
Tracking Station of Caltech's Jet Pro- 
pulsion Laboratory have reported observ- 
ing several large, rough areas on the 
surface of Mercury. Almost as big as 
continents, they resemble similar rough 
spots seen earlier on Venus. There is 
no way of knowing yet whether the 
roughness is due to mountains, craters, 
or boulder fields. 


Tiny new memory cell 


an ordinary microscope, this mite of a 
memory cell developed by Bell Telephone 
Laboratories appears here courtesy of 
the scanning electron microscope, (Some 
of the dust particles in this photo are the 
size of a wavelength of light.) The cells 
are a new kind of silicon semiconductor 
тето! alled “charge transfer diode 
memory,” and are destined for future 
telephone switching systems, where they 
will permit computer-memory access 
speeds in billionths rather than millionths 
of a second. 


Eureka! Element 105 


The team at Lawrence Radiation Lab- 
oratory has done it again. Just a year 
after they discovered element 104, the 
group of University of California physi- 
cists, headed by Albert Ghiorso, 
announced the creation and positive iden- 
tification of element 105, dismissing a 
prior claim by the Russians. To produce 
the new substance, which they want to 
dub hahnium after the late German 
Nobelist, the team bombarded a target 
of californium-249 with nitrogen-15 nu- 
clei. Whenever a Ca-249 nucleus was 
struck head-on, an atom of Ha-105 sped 
off the target and was swept away by a 
stream of helium gas, only to lodge on 
the rim of a magnesium wheel. The wheel 
was then rotated at predetermined inter- 
vals to place the hahnium atoms opposite 
detectors at five different locations. Iden- 
tification was made when the detectors 
sensed the number and kind of decay 
products that the scientists predicted 
would appear if element 105 had indeed 
been formed. How much of the new ele- 
ment was actually produced? A mere 
six atoms per hour. 
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© Home Appliance Master 
Technician's Course 
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Basic Electronics See catalog for details. 


Master Course in Elec- 
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FCC License Course 
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AIR CONDITIONING, 
REFRIGERATION DIVISION 


* Master Course in Air 
Conditioning, Refrigeration 
& Heating 


Air Conditioning & 
Heating 
Refrigeration 


16 kits. Leak detector, 
Hermetic analyzer, tools 
& others. See catalog 
for details. 


Master Course in Auto, 
Truck & Diesel Mechanics 


Automotive Mechanics 


Truck & Heavy Duty 
Mechanics 


Engine Tune-Up & Electricity 


8 kits including 4 Electronic 
Test Units. See catalog 
for details 


BREAK AWAY from low pay and a dull job. Мо 
in an exciting career where the big-money opportunities are 
now bigger than ever: Electronics, Mechanics, Home Ap 
or Air Condi ig and Refrigeration. 
You can do it with NTS home training. NTS makes it easy to learn... hecause only 
NTS uses the Project Method for home ti ining. You get more professional kits 10 
build actual, on-the-job equipment. So, your training is more interesting, тоге complete. 


Don't waste MMC day. Start now. Mail the coupon, below. 
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catalog and complete 
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lesson included. 
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C Check for veteran training under new G.I. Bill 
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The 
SUPERCARS 
for the 70% 

Are Here 


The high-grade sporty compacts are now 
high-performance personal luxury cars 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 
PHOTOS BY DAVE HOUSER 


Supercars? We can’t think of anything that describes 
them better. They’re the type of American car that 
best corresponds to the European concept of “Gran 
Turismo”—a high-performance touring car with excellent 
seating for two, plus tight seating for two more. A 
supercar is designed for road use, not for the dragstrip 
or oval track. It is supposed to steer and stop as well 
as it goes. On curves where ordinary cars lean over, 
tires squealing, the supercar can go faster, without body 
roll or a peep from the tires. 

It’s a civilized passenger car for small families, singles 
of all ages, multicar households—and, in short, anyone 
seeking the fun and joy of driving. 

An economy car it’s not. First cost is high, and gas 
bills are high. 

Pontiac’s Firebird is brand-new—production began in 
February. Dodge’s Challenger was new last September. 
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COUGAR ELIMINATOR 


Mercury’s Cougar is basically a '69 model with an all- 
new engine. 

As with the cars we tested last month (Camaro, Mus- 
tang, Barracuda, Javelin), we ordered these with small 
four-barrel V8s, four-on-the-floor, power steering, and 
power (front) disk brakes. Since Pontiac no longer 
offers a four-barrel version of the 350 V8, their only V8 
comparable to Ford’s 351 Cleveland engine and Chrys- 
ler’s hot 340 is the Formula 400. Despite the difference 
in horsepower ratings, the acceleration times are remark- 
ably similar. 

Dodge Challenger. This car is like a short-wheelbase 
Charger. Power train and running gear are the same on 
both. No Dart parts are used on the Challenger. The 
car looks and feels like an intermediate, not a compact. 
The rear seat is surprisingly roomy and comfortable for 
such a close-coupled coupe. Continued 


Atlas fiberglass belted tires are torture tested— 


Tormented. 


to give you thousands more miles than even our best selling tire. 


The new Atlas Plycron 2 plus 2* was 


subjected to one of the industry's tough- 


est road testing programs. Result: The 


Atlas Plycron 2 plus 2 delivered an over- 


age of 35%! more miles than even the 
famous Atlas Plycron—traditionally, the 
tire that has outperformed 4-ply major 
brand replacement tires in mileage tests 
New construction puts the Atlas 2 plus 
2 ahead 
Two fibergloss belts are bonded onto 


a tough Vicron polyester cord body. 
And for traction, the unique wide 
tread design literally puts hundreds of 
gripping edges on the road ot all times. 
These feotures odd up to less treod 
squirm, extra mileage 
For good value you con't beat the 4-ply 
Atlas Plycron tire. And, for even greater 
value get о set of new Atlas Plycron 2 
plus 2 tires 
You'll like the difference in mileage 
fAveroge of oll test 


these torture-tested tires can deliver. 

And remember, Atlas batteries and ac- 
cessories as well as tires are sold at 
over 50,000 leading service stations 


ATLAS 
PIYCRON 252 


Trademarks "Atlas," "Flycron,” "Victon,” Reg. 0.5. Pat. Off, 
"Trodemark. © 1970 Atlos Supply Compony, 


We found visibility for parking and maneuvering ге- 
stricted, and the dummy air scoops on the hood don’t 
help the forward view. The car’s white interior is bright 
and inviting but needs frequent cleaning. The front 
seats have very neat seat-belt retractors hidden under 
the carpet, with the belts threaded through the seat- 
back hinges. The glove box is very small, but the instru- 
ment panel well equipped; the speedometer even has a 
trip meter reading tenths of a mile. 

Driving comfort is hampered by the steering wheel, 


Challenger dials are large, clearly marked, and well illuminated. 
In photo above, Dunne holds the gearshift lever—with a handle 
that feels more like a pistol grip than a shift knob. 


Cougar offers you comíortable seating, but the small controls 
are difficult to reach—recessed and low down. The hood over 
the instruments and air scoops both impair the forward view 


2 "a 
Firebird has the biggest door opening and offers the easiest access 
to the rear seat. Lack of a quarter-panel window does not restrict 
visibility. Forward view is excellent despite air scoops. 
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which is set far back toward the seat. If you push the 
seat back until you have the wheel at comfortable dis- 
tance, the average-height driver will have to stretch to 
reach the shift lever and pedals. 

The power steering is quick and precise, but gives lit- 
tle feel of the road. With no reaction or feedback in the 
wheel, your reference framework for steering the car be- 
comes almost entirely visual. This makes it more diffi- 
cult to tell how much you should slow down when enter- 
ing any given curve. 

The ride was stiff, and the rear axle was very skittish 
on bumpy curves, calling for quick steering corrections. 
Under the hood, we found the plugs clearly accessible. 
But the coil and distributor are behind the air cleaner. 
The oil filter can be removed only from below. 

Mercury Cougar. This one was the most civilized, quiet, 
and comfortable highway car in the group. Its engine 
turns slower for a given road speed than the Pontiac 
and Dodge engines. Yet it had surprising power and 
speed. The Cleveland engine really delivers perform- 
ance, but it’s also very heavy on gas. 

The brakes were terrific (see chart). It handles very 
well, with predictable behavior in all situations, and 
ride comfort seems like that of a regular Mercury. Its 
combination of qualities make it a true supercar. 

The interior is obviously expensive. The back seat 
was the most comfortable in this group. We disliked 
the hooding over the instrument panel—it makes you 
wish the seat were higher. The enormous nonfunction- 
al air scoop on the hood also blocks vision. The wind- 
shield has a blind spot near the left-hand corner, plus 
an unwiped triangle on the extreme left. The Cougar 
is the only car in the group without hidden, articulated 
wipers. It’s also the only one with intermittent wiper 
action—desirable in a light drizzle. 

The gauges are well placed and easy to read, except 
for the clock on the right, which is almost invisible to 
the driver. The long reach to small controls is annoying. 
Heater switches are placed near the middle of the car, 
low down. Lights and wiper switches are deeply recessed, 
almost out of reach. The brake release is too far down 
for comfort—only about five inches above the parking- 
brake pedal. The glove box is too small to be of much use. 

Some maintenance work is easy. The coil and distrib- 
utor are positioned up front, and the oil filter is accessible 
from below. But a plug change is difficult because the 
spring towers crowd the cylinder heads and valve covers. 

Pontiac Firebird. Here is a true wide-tracker. It looks 
like a GT racer of the '50s. The interior also has many 
racing touches—the small steering wheel with the soft, 
fat rim; and the short-throw shift lever with big knob. 

Continued 


Endura-rubber bumper of Fire- 
bird is elastic enough to give 
on parking-by-ear impact. 


Firebird front seats have hang- 
ers for seat-belt buckles. Con- 
sole bin with lid is option. 


Enjoy a well-paid white collar job... 


without being stuck behind a desk! 
“Sure, I'd like a white-collar job . . . good 
pay, clean work, lots of security. But you 
won't catch me spending the rest of my 
life as a desk jockey!” 

If that’s what you've been thinking, then 
you're in for a big surprise . . . and a 
pleasant one! We're talking about the fast- 
moving, well-paid career of Insurance 
Adjusting. It offers such a unique com- 
bination of excitement and security that 
it has rapidly become known as the Action 
Profession ! 

Right now, thousands of companies all 
over the country are begging for trained 
insurance adjusters to investigate and 
settle more than 22 million claims a year. 
Regardless of what you have been doing 
.. . regardless of your age or experience 

. . you can prepare yourself for this 
rewarding career in just a few months. 

There's never a dull moment in the 
insurance adjuster's life! On the average 
he spends ап hour or less a day behind 
his desk. Most of the time, you'll find him 
right at the heart of the action—interview- 
ing witnesses, gathering facts, finding out 
what happened, why it happened, and who 
was at fault. Whether it's a major fire, a 


flood, a burglary or an auto collision, the 
insurance adjuster is there—applying his 
skill, his know-how and good judgment 
to help people receive a quick settlement 
of their claims. Each day brings new 
experiences, new adventures, the chance 
to meet new and interesting people. 

Here is one career where you can pick 
your own path to success—either as a 
company staff adjuster, or operating your 
own profitable full- or part-time business. 
Many men earn a “second paycheck” of 
$100.00 or more in their spare time every 
week—a great way to beat the high cost 
of living! 

Best of all, you 
don't need a college 
education or years 
of training. Career 
Academy, one of the 
nation's leading edu- 


| YES! | want to learn about the opportunities ahead for me 
in the Action Profession. Please rush my FREE Insurance 
1 Adjusting Aptitude Test апа fact-filled booklet. 


have to give up your present job. What's 
more, you'll be surprised how quickly and 
easily you learn—thanks to Career's ad- 
vanced Programmed Learningtechniques— 
even if you may have found regular school- 
ing difficult ! 

Send now for your FREE 10-Minute Aptitude 
Test and 28-page Booklet. 

You'll get the complete facts, PLUS a 
fascinating test that lets you solve an 
actual on-the-spot claim adjusting 
problem. There's absolutely no risk or 
obligation, so complete and return the 
coupon today! = 
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CAN: Print Name 

prepare you in just a 

few months, studying | Address 

right at home in your ! 

spare time and at your | chy кше zip. 
own pace. All it takes | County Age Phone 


is a few hours a week, 
and you won't even 


l [C] т am interested in Student Loan Information. 
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AFTER ONE HOUR'S WORK 


Your Typewriter 

is now like new! 

I'll send a bill 
for the $25. 


\ 16 
This Can Be YOU Sooner Than You Think! 
BECOME A TYPEWRITER 
MAINTENANCE EXPERT 


Quickly-Easily-At home, without risk! 
Earn $50 for two hours in your spare time, get a big 
pay position with a future or, start your own business. 


There is a critical shortage of 
technicians to keep America's 
30 million typewriters in re- 
Now, regardless of age, 
education, or present job, you 
can enter this bip-paying field 
by training in the Office Equip- 
ment Industry's only Approved. 
c ‘ourse. 
, and earn money 
k. Diagrams, pho- 


Royal Typewriter 
for practice 
iven you 


tos, clear lessons, professional 
PLUS ALL YOUR | toois, plus benchwork assign- 
PROFESSIONAL | ments on actual typewriter 
that we give you, make learn- 
TOOLS FREE! | ing easy. 

Send name today for FREE 
DD] BOOKLET telling of your op- 
—m | portunities in this profitable 
[ш vocation. Full information, no 
SSE | obligation. No salesman will 

C717 ] call. (VA Approved.) 

TYPEWRITER REPAIR SCHOOL 


Dept. 3111-070 Little Falls, N.J. 07424 
Raat COUPON FOR FREE BOOKLET-— 
T 
| Чин 


'ewriter Repair School, Dept. 3111-070 E 
ais, NAP 67424 | 
Please rush poat шашы FREE. No obligation, 1 
| 

Н 


| No salesman is t6 
E 
| nitens 
l city. A dip. 


eeThe practical section on 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 
itself.?9 Publishers’ Weekly 


And that's just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
oj today and to- 
morrow. Yes, whether it's your car's 
transmission. a sabre saw, or turbo jet 
engines, this book tells (and shows 
with nearly 300 illustrations! ) exactly 
how it works. 

Send 87.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS. you may return it 


within 10 days for a full refund. 


Popular Science pept. 770 


44 Hillside Avenue, Manhasset, N.Y. 11030 
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Roomiest back seat was Cougar's, though 
leg room (knee room) is tight. Entry and 
exit are tricky—feet are easily trapped. 


| 


Flush outside door handles on Challenger 
are convenient, and have sure action. Anti- 
theft locks, located inside, have been re- 
cessed in the armrests. 


, SL 
Firebird trunk is smallest—only 7.5 cubic 
feet of useful space. Liftover height is in- 
conveniently high on all three cars. 


q 
№ 


Cougar trunk looks quite spacious but is 
pretty shallow and gives only 10.1 cubic 
feet of useful space, despite large floor. 


Challenger's seat-back release is easy to 
operate from back seat. When outside, you 
can use a foot to press the button. 


But it doesn't sound like a racer. In 
traffic, the engine is docile and makes 
no more noise than a Catalina. On 
wide-open throttle, a sporty exhaust 
note takes over. 

The inside may look closed-in from 
outside the car, but we had no prob- 
lems with rear vision. Forward view 
was excellent. We haven't much use 
for the twin fake air scoops, but the 
hood line is so low that they cause 
no obstruction. Rear-seat accommo- 
dation is a bit cramped, but the wide 
doors make entry and exit quite easy. 
The ride is well cushioned—for a 
sports car, but not for a family car. 
Ground clearance is critically low. 

Steering and handling are the best 
we have ever found in an American 
car. The steering is quick and pre- 
cise, and the power assist was flawless 
in its response. It has enough feed- 
back and self-centering action to 
make fast country-road driving pleas- 
ant—almost restful. 

The Firebird has an excellent dis- 
play of gauges, and small controls 
are handy (and recognizable by feel, 

Continued 


Challenger trunk, despite claim of only 
eight cubic feet, easily holds two big suit- 
cases. Filler pipe is small disadvantage. 


Challenger, in brake test, ran right to the with smoke pouring off the front brakes 


end of the grid before coming to a stop, 


due to overheating—which caused fade. 


Cougar almost equaled Ford Torino's all- 
time record for short stopping distance, 


making a straight and sure stop from 60 
mph in just an inch under 127 feet. 


Firebird stopped in average distance for 
disk-braked cars in its weight class. Some 


NOISE-LEVEL TEST RESULTS 


We measure interior noise in decibels under three 
sets of conditions, on three different scales. For 
quick reading of the results we give you only the 
A-weighted scale, which is most like human hear- 
ing in overall sound pickup. A decibel difference 
of one or two points is perceptible to a driver; 
five points make an enormous difference. 


Cougar Firebird 


Зор 65А 64А 67А 
smooth road 


Challenger 


60 mph 
smooth road 


30 mph 
rough road 


fade was evident, and pedal pressure went 
very high. But recovery was very quick. 


so you don’t have to take 
your eyes off the road). 
The glove box is small, 
but has a practical shape. 
The brake release is 
mounted at instrument 
level for improved ease 
of operation. The front 
passenger has a grab rail, 
and both doors have map 
pockets as ап integral 
part of the molding. It’s 
the only car in the group 
with its radio antenna in 
the windshield and up- 
per-level ventilation. 
Quality and finish: fine. 

Continued 


Land in 
Florida 
for a happier 
future! 


It's the time of your life to own 

a vacation spot for your family 

at Florida's waterfront wonder- 
land, famous Cape Coral. New 
sections are opening for develop- 
ment. Prices are at low, ground- 
floor levels. To show you the 
unusual opportunity for your 
family to vacation, live, retire 

in Florida, we're giving a party 

in your area. We hope you'll come. 
Dinner's on the house. All we ask 
is an hour or so to show an 
interesting color film about 
Florida and make a brief land 
sales presentation showing you 
how almost 200,000 people have 
discovered their Florida dream 
through GAC Properties. 
Reservations are limited —so 
mail the coupon today! 


Q GAC Properties Inc 


A umt of GAC Corporation 


GAC Properties Inc. (TA-1) 
7880 Biscayne Boulevard, 
Miami, Florida 33138 


Show me how easy it is to own 


my own place at Cape Coral, 
Florida. Send me: 


(J Invitation to gala fun-filled 
dinner party. 
Г) Booklet on Florida opportunities. 


Name 


Address 
[ °» 


A statement and offering statement has 
been filed with the Department o* State of 
the State of New York. The filing does not 
constitute approval of the sale or lease or 
offer for sale or lease by the Department of 
State or any officer thereof or that the De 
partment of State has in any way passed 
upon the merits of such offering. A copy of 
the offering statement is available, upon 
request. from the subdivider and in addi 
tion thereto the assigned advertising num 
ber NYA #GACC 70-26. This offer is not 
valid in California or any other states where 
prohibited bylaw — GAS969C AD1422(c) 
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The Ultimate 
Duck Blind 


Out there in the marshland it looks 
like a misplaced manhole. Lift the 
lid and look inside. How about 
that? A luxury foxhole. Actually, it’s 
Smitty’s Duck Blind. 

The blind’s fiberglass shell is four 
feet deep, widens from 32 inches at 
the top to 48 at the bottom. You sink 
it about 314 feet into the ground. A 
polyester cover keeps out weather as 
well as animals when the blind’s not 
in use. 

Inside, steps lead to the bottom. A 
swivel chair, adjustable for height, or- 
bits 360 degrees for scanning the hori- 
zon. Under the seat is a canned-heat 
radiator that sends warmth up around 
you in cold weather. 

By raising the lid a few inches, you 
can keep covered while watching for 
the birds to come in. A light shove 
pivots the lid to the side, and you’re 
free to shoot in any direction. If you 
prefer, you can remove the cover 
when hunting. 

The blind has one drawback—it’s 
pretty much a permanent installation. 
As a result, most are sold to private 
hunting clubs rather than to individ- 
ual duck hunters. 

Smitty’s Blind, shown in the cut- 
away on top, and a version for the 
hunter’s best friend—the Doggie 
Blind—are made by Smitty’s Duck 
Blind, 522 23rd St., Richmond, Calif. 
94802.—Paul Wahl 
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The trunk is very small, and we 
found water trapped in it after rain. 
Like other Pontiac engines, the For- 
mula 400 carries its coil and distrib- 
utor behind the carburetor. You 
reach the oil filter from below. All 
plugs are accessible; but the rear plug 
on the left bank, partly blocked by 
the brake booster, takes some pa- 
tience to change. 

And noise? At highway speeds, the 
Challenger proved much noisier than 
the Ford and GM cars. A difference, 
respectively, of five and six decibels, 
is a tremendous margin. The Dodge’s 


problem was mostly engine noise, 
mingled with some road noise. At low 
speeds, the Dodge is more evenly 
matched, but has more chassis and 
body noise than its rivals. On rough 
roads, all were similar. 

Conclusions: 

Norbye: The Firebird is my kind 
of supercar. It gets me quickly from 
A to B without tiring me at all, and 
it sure gets attention. 

Dunne: ГЇЇ go with the Cougar. It 
has the best brakes, the best ride, ex- 
cellent power, and is a first-class turn- 
pike cruiser. 05 


How PS tests cars—and what the tests show 


Brake test shows a car's ability to 
stop on a straight line from 60 mph, 


without locking any wheels, after 10 
stops from 60 at one-minute intervals 
with Y2g deceleration (normal quick 
stop). Final stop is made in a 12-foot- 
wide lane and stopping distance is 
measured. Excessive pedal pressure in- 
dicates fading brakes. Excessive dis- 
tance indicates fade, locking, or both. 
Acceleration test at 0-60 mph shows 
а car's ability to reach cruising speed 


Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 


from standstill. The 0-80 mph test 
shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation. Cars with automat- 
ic transmission are tested in DRIVE. 


DIMENSIONS (inches) 
Ground clearance 
Front leg room (max.) 
Front head room 
Rear head room 
Rear leg room (min.) 
Wheelbase 
Height 
Width. 

Length 

Front track 
Rear track 
Front hip room 
Rear hip room 


SPECIFICATIONS 
Engine type 

Bore & stroke 
Displacement 
Compression ratio 
Carburetion 
Power @ rpm 
Torque (Ib: 
Transmission 
Axle ratio 


One 4-barrel 
275 @ 5,000 
ft.) @ rpm 340 200 
4 speed manual 


Goodyear Polyglas 
F60-1' 


Turning diameter. 39.9 ft. 
Turns, lock to lock 3.5 
Brakes 

Fuel tank 
Curb weight 


TEST RESULTS 
Acceleration 0-60 mph 
eler: mph 
Acceleration 25-70 mph 
Braking distance 60-0 mph 
Brake pedal pressure 
Max speed—lane change 
Max speed—traffic weave 
Average fuel mileage 
Price (basic) 
Price (as tested) 


Disk/drum 


Low-speed emergency maneuver test 
means snaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


MERCURY 

Cougar 

Eliminator 
5.5 


PONTIAC 

Firebird 

Formula 400 
4.6 


One 4-barrel 
330 @ 4, 
430 


385 @ 3,200 
4 rapia manual 


Р manual 


3.5 
сосуев rPolyglas 
58 зн. 


Goodyear Polyglas 


57 
Disk/drum 


20 gal. 
3/455 ibs. 


Bisk/arum 
19.5 gal. 
3,587 165. 


6.85 sec. 


Take command of 
your future...now! 


Choose the job you want from 266 ICS Courses 


your questions. Texts, written by authorities, are 
yours to keep. Famed ICS diploma to graduates. 
Convenient payment plan. Send our coupon for three 
FREE booklets. 


Pressure-Vessel and Tank 


Dozens of new careers are open to you with ICS 
training. Oldest, largest correspondence institution. 
8,000,000 students since 1890. Learn facts, theories, 
practical applications. Instructors guide you, answer 
MACHINE SHOP 
PRACTICE 

ler Operator 


Industrial Metallurgy 
Lathe Operator 


Practical Plumbing 
ion and Air 
ning Servicing 


PULP AND PAPER 


LEADERS IN THE ICS SUCCESS PARADE... 


Print Reading 
Sheet Metal Layout for 
Air Conditioning 
Structural Draft 


Automobile Engine 
Tune-Up 


Introduction to 
Programming the ІВМ 
stem/360 Computer 
Business Administration 
Accounting 
Civil Engineering 
Practical Electrician 


ACCOUNTING 
Accounting (UA 
‘Accounting (Canadian) 
Accounting for Business 
Programmers 
Accounting for Man'g m't 
Decisions 
Auditing 
jusiness Law (U.S.A.) 
Canadian Business Courses 


Cost Accounting 
CPA Review (USA) 


со 
Junior Accounting 


Office Account 
Practical Accounting 
Public Accounting. 
Small Business 
‘Accounting (0.5.4 
Starting and Managi 
Smali Bookkeeping 
Service (U.S.A.) 


ARCHITECTURE 
AND BUILDING 


Architectural Drawing 
and Designing 
Architecture 
Building Contractor 
Building aspect 
uilding Inspector 
Building [o 
Carpenter-Buil 
Carpentry and Millwork 
Fundamentals of 
Urban Planning 
House Planning and 
Interior Design 
Painting Contractor 
Reading Arch, Blueprints 
Review in Architect 
Design and Practice 
Review of Mechanical 
‘Systems in Buildings 


ART 


Amateur Artist 
Commercial Art 


Radio-TV, Servicing 
Architectural Drafting 
High School Courses 
High School 
‘quivalency 

Refrigeration and 

Air Conditioning 
Aircraft and Power Plant 

Mechanics 


Ilustrating with Options: 
— Maga: 
— Advertising Layout and 


AUTOMOTIVE 
к Transmission 


Conditioning Specialist 


Automobile Body 
Rebuilding & Refinishing 

Automobile Engine Tune Ep 

‘Automobile Mechanic 

‘Automobile Technici 

Diesel-Gas Motor Vehicle 
Engines 

BUSINESS 

Advertisin 

Business Administration 

Business Practice (Cond.) 

Business Course 
il and Mail Order 


sing 
Industrial Psychology 
Inventory Control 
Magazine & Newspaper 
Advertisin 
ing a 


Retail Business 


Modern 
Office Automation 
Office Management 
Production Management 
Purchasing Agent 

Retail & Local Advertising 
tail Bus. Management 
ЕЕ Merchandising 


Management, Salesmanship 
nd Sales 

Modern Woman as a 
Supervisor 

Personality Development 

Personnel-Labor Relations 


(U.S.A) 
‘Supervision 
CHEMICAL 


Chemical Analyst 
Chemical Engineerin 


Ge 

pm tal шау 
Analysis 

CIVIL ENGINEERING 

Civil Engineering 

Construction Eng r'g Tech. 


fte of Seeing 


Reading Highway Bl prts 
Reading Structural Bl'pr ts 
‘ech. 


Tech. 
Surv ping 
Water Works Operator 
COLLEGE COURSES 
American History 

Calculus Economics 


COMPUTERS 

COBOL Programming 

Fortran Programming for 
Engineers 

Programming for Digital 
Computers 

Programming the 1BM 

Computer 

Programming the IBM 
System/360 Computer, 
Introduction 

DRAFTING 

Aircraft Drafting 

Architectural Drafting 

Design Drafting 

Drafting Technology 

Electrical Drafting 

Electronic Drafting 

Introductory Mech. Drafting 


ELECTRICAL 
Electrical Engineering 
— Electronics Option 
— Power Option 
Electrical Appliance 


Electrical Hor 

ilh Equipment Training 
Electrical Instrument Tech. 
Electric Motor Repairman 
Industrial Electrical Tech. 
Industrial Electrician. 

Line Design 

and Construction 
Power Plant Operator 
—Hydro Option 
—Steam Option 
Practical Electrician 
Practical Electrician with 


Cyril 
Practical Linem: 

Elec. Blueprints 
ENGINEERING 
(Refresher Courses for 
iraduate. ) 
Chemical Civil Electrical 
Industrial Mechanical 
Sanitary Structural 


ENGLISH AND WRITING 


Rhetoric 
English for Spanish (U.S.A.) 
Free Lance Writing for 

Fun and Profit 
Introductory Tech. Writing 
Modern Letter Writing 
Practical English 
Reading Improvement 
Short Story Writing 


HIGH SCHOOL 


High School Vocational 
High School College 


ratory— Arts. 
High School College Prep— 


ngineering and Science 
Preparatory Course for High 


Machine Shop Inspection 
Machine Shop Practice. 
Metallurgical Eng rg Tech, 
Me à I pvo 


mos 'Millwrighting 
Roading Shop Prints 


Tool & Die Making 
ес! 


Welding Proc 
MATHEMATICS | 


weering Technicians 
id Physics for 
Engineering Technicians 
Modern Elementary Statistics 
MECHANICAL 
Mechanical Engineering 
Aircraft and Power 

Plant Mechanic. 
Hydraulic and Pneumatic 

01 


Engineerin 


Eng'rg Tech. 
Instrumentation 
Machine Design. 
ality Control 


afety Engineering Tech. 
Tool Design. 
Vibration Analysis. 
and Control 
PETROLEUM 
Natural Gas Production 
and Transmission 
Oil Well Technology 
Petroleum Production 
Operator 
pettieum Production. 
ie fh Technology 
Petroleum Refinery Oper. 


ics 
m of Plast Pr Products 


Air Conditioning 
Domestic Heating 
Gas and Oil 


Heating 
Heating & Air Conditioning 
with Drawing 
Industrial Air Conditioning 
Pipe Fitting Plumbing 


SECRETARIAL 
Clerk-Typist Commercial 
Secretary, үйө, 

, Legal ledical 
ES Professional 
Shorthand  Stenographic 
Typewriting 
STEAM AND 


ESEL POWER 

Boiler Inspector 
industrial Building Eng'r 
Power Plant Engineering 


Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam Eng 'g 
TEXTILES 

Carding and Spinning 
Dyeing and Finishing 
Loom 


ping 
Mill Superintendent 
Mill Supervision 
TRAFFIC 
Motor Traffic Management 
Traffic Management 
TV-RADIO-ELECTRONICS 
Electronics Technician 
Fundamentals of Electronic 
Computers 
General Electronics 
General Electronics with 
Equipment Training 
HI-FI Stereo and Sound 
System Servicing 
Industrial Electronics 
Industrial Electronics Tech, 
Numerical Control 
Electronics & Maint. 


Equipment Training 


| Telephony 


APPROVED FOR 
VETERANS FOR 
TUITION REFUND 
Accredited member, 
National Home Study 
Council. 

Easy pay-as-youtenn 


pee jal rates to members 
US: Armed Forces. 


Commercial Cartooning 


ICS 


International 
Correspondence 
Schools 


Division of Intext 


18, Scranton, Ра. 18515 

Canadian residents use this address 
for service from ICS Canadian, Ltd. 
In Hawaii: P.O. Box 418, Honolulu. 


SALES 
Creative Salosmanship 


Plumbing and Heating 


Mechanical Drafting School Equivalency Test — | Plumbing & Heating 


ии ип ип ип ип ип ип ип ип ии ип ип ип ип ип ип иш ин иш ишш шш ш шш 
W take your FIRST STEP... . MAIL THIS COUPON TODAY — ICS, SCRANTON, PA. 18515 wer | 


[| I'm interested in a program of independent study. i 
Send me, without cost, your booklet on the principles of success, 
l| >" text demonstrating famous ICS method, and your catalog for. 
(Print name of course. 

Miss 
"ES T 

Mr. Age 
[| Address L| 
Е os State. Zip Code. [| 
W occupation. Employed by. Working Hours. AM. to. pm. Щ 
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“At T Deacn,we burned 4 gallons 
toug 


on our Autolite spark plugs. 


Danny Ongais’ record-busting win at the: 
Long Beach (Calif.) Grand American Cham- 
pionships wasn’t just luck. His trigger toe — and his 
savvy about the machinery he drives — qualif 
Mangler Dan as a consistent, almost hoggish: 
Funny Car headliner. When he talks, it pays toc 


listen. 
“That nitro feeds under 160 
pounds of pressure — into an 18.1. 
compression situation," says 
Danny. “Autolite spark plugs: 
have to burn those chambers: 
absolutely clean for max power. 
Despite 900? temperature. And 
the brutal pressure. Autolite 


Ongais, alias The Mangler, with Ө! 
Пё Funny Car, rated at 1600 


DI OO /0 ШОГО ІП 4.249 SCCOTIGS. 1 пає Was 
But youre tougher on yours? -Damy ов 


spark plugs do the job — but don't ask 
me how." 

Autolite spark plugs havea positive hermetic 
seal which provides zero compression leakage, 
- and quick heat transfer in any full-power situation. 

*Funny Cars are tough on plugs, 
but you're tougher. We go all out. You go 

through a lot of different speed ranges. 
You're on and off the throttle. Which 


means a lot of unburnt fuel residues 


splashing up — and baking onto the plug 
tips. You lose power. And fuel economy. 
With Autolite spark plugs, no problem." 

Autolite originated self-cleaning spark plugs. 
Their extended Power Tips reach down into 
the hottest engine gases. So fouling deposits are 
burned off before they can build up. 

“You’ve got the power, when you've 
got clean plugs." 

Next time ask for Autolite spark plugs. 
They pass the toughest test in racing. And the 
toughest test there is. Your kind of driving. 


Safety-key start ignition— 
and automatic compression 
release for fast, cold 
morning starting. High-back 
contoured comfort seat, 
clear deck, clustered 
controls. 


Choice of 6 new models for 
1970: 10, 12 and 14-hp, 
no-shift hydrostatic drive; 
7, 10 and 12-hp 3-speed 
transmission. Three quick- 
attach rotary mowers to 
match—38, 42 or 48-inch 
wide cut. 


Automobile-type steering, 
l-beam front axle, massive 
rear axle and transmission 
housing. Mechanical or 
electric lift (electric std. on 


ud 


Full-length, channel-steel 
main frame. Distributes 
weight evenly and supports 
engine, drive train, heavy 
attachments and you. Cast 
iron grille housing for solid 
front-end protection. 


More than 60 implements 
available for all new Cub 
Cadet models. Your Cub 
Cadet dealer is in the Yellow 
Pages under "Lawn 
Mowers” or "Tractors." 


Men who know how 
tractors should be built- 


buy Cub Cadet 


FREE MOWER! 
See your dealer. 


Cadet is for keeps 


E] 
INTERNATIONAL 
HARVESTER COMPANY 


mj © Chicago, Illinois 60611 


International and Cub Cadet are registered trademarks 
of International Harvester Company, Chicago 60611. 


Тһе $расер!апе 
That Can Put 
YOU in Orbit 


You won't need a “contour couch” 
or an astronaut’s training to ride 
comfortably into space in NASA’s 
shuttle craft (late-1970s model) 


By DR. WERNHER von BRAUN 
NASA Deputy Associate Administrator 
PS Consulting Editor on Space 


ILLUSTRATIONS BY BOB McCAILt 


Toad the end of the Seventies you will no 
longer have to go through grueling years of astronaut 
training if you want to go into orbit. A reusable space 
shuttle will take you up there in the comfort of an airliner. 

Just as in a commercial jet, professional flying will 
be required only in the cockpit. In the rear, it will be 
"coffee, tea, or milk," but you may have to share the 
accommodations with some high-priority cargo or labo- 
rato:y equipment. 

Shuttle to be reusable. Unlike the expendable launch 
vehicles and the non-reusable spacecraft of the Mercury, 
Gemini, and Apollo brand, the space shuttle of the late 
Seventies will return to the launching site and, after care- 
ful checkout, refurbishment, and refueling, can be used 
over and over again, hopefully a hundred times or more. 
This will permit significant reductions in the cost of 
future space operations: Today it still costs between $500 
and $1,000 to orbit one pound of payload. With the 
shuttle, costs are expected to drop to about $50 a pound. 

'These savings in hauling costs are by no means the 
only advantages offered by the shuttle. The craft's benign 
flight environment—moderate accelerations, low noise 
levels, shirt-sleeve operations throughout the entire flight 
—will enable scientists and technicians without aviation 
training to ride it. Moreover, it will permit, at least in 
some flight missions, the use of normal laboratory equip- 
ment and instrumentation in space. This is of great sig- 
nificance; while the sophisticated equipment of some of 
our present unmanned spacecraft costs as much as $10,000 
to $30,000 per pound, some commercial laboratory equip- 
ment and instrumentation can be had for about one per- 
cent of that cost. 

It would be ideal, of course, if we could build a single- 


Four Space-Shuttle Concepts 


Here are examples of tentative designs for a space shuttle, made 
public by members of the four industrial teams competing in the 
project: 1. McDonnell Douglas/Martin Marietta. 2. Boeing/Lock- 
heed. 3. North American Rockwell/General Dynamics. 4. Grum- 
man Aerospace. Each of the pictured space-shuttle versions is a 
composite craft consisting of two stages, a booster and an orbiter, 
and is launched vertically like a space rocket, as shown. Its two 
stages separate in space, and both return to earth for re-use. 
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Artist's conception of space shuttles in action shows passenger shuttle about to dock at future space base, left, orbiting earth (top 


state of propulsion and structural technology this objec- 
tive would be just a shade too ambitious. A single- 
to-orbit vehicle, by definition, must be capable of с 

its entire dry weight, plus return fuel, crew, passengers, 
and cargo into orbit; and its own dry weight makes up 


stage-to-orbit shuttle which, without shedding any boost 
rockets or tanks, could fly directly up to orbit and return 
in one piece to the takeoff site for another flight. Although 
we may well know how to build such a icle some day 
most studies unfortunately show that with the present 
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left), Utility shuttle, right, retrieves out-of-order earth satellite for repair in orbit. Spacemen with self-propulsion 


the major part of this load. A minor ove 
projected structural weight, or a lo: 
percent in rocket-engine performance, could theref 

wash out the entire payload! Technological advance 
will undoubtedly improve the successful chances for such 


hoot in its 
of as little as one 


a single 
aerospace contractors 


shuttle des 


re willing to take the 


amble. 
The shuttle concept NA 


ar aid operations. 


n, but at the present time, few 


ders most attractive 
at this time is a two-stage, vertical-takeoff vehicle, with 


ontinued on page 10 
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Pontoons make any whirlybird an amphibian. A standard Bensen cruises at 60 mph for 1'2 hours; the kit (less engine) costs $950. 


Scorpion, the least-expensive true helicopter, uses a tboarc Newest whirlybird is Barnett's J-4B gyrocopter (also 
ntal 


streamlined € 5 mph for t \ t і оп соу \п 85-hp € zives it 110-mph 


r 


Barnett's older gyrocopter, the J-3M, uses 65- or 85-hp. Continen- 
tal aircraft engine, Smaller power plant gives 70-mph cruising 


speed, 120-mile range, and 250-pound load capacity. Basic kit 
costs $1,100 without engine; the semifinished package, $2,100. 


How You Can Own and Fly 
YOUR OWN WHIRLYBIRD 


PS takes a down-to-earth look 
at two gyrocopters and two 
helicopters you can build 


By KEVIN V. BROWN 


Home-buitt copters offer one of the 
great thrills in flying. But one FAA 
inspector I spoke with considers them 
the most dangerous type of experi- 
mental aircraft in use today. So you 
will need more than a little down-to- 
earth horse sense before you take off, 
starry-eyed, into the open skies. 

Hundreds of rotary-wing aircraft 
have been built and flown successfully 
by amateurs. Membership in the Ex- 
perimental Aircraft Association, de- 
voted to amateur aircraft builders, 
grows yearly, and the segment within 
it devoted to copters grows faster pro- 
portionately. 

The minority of rotary-wing pilots 
who have flown into trouble piloting 
self-built craft have done so for three 
basic reasons: They were too sloppy 
on the ground when they built them 
or too complacent in the air when 
they flew them—or both. There are 
variations on these themes, but the 
consensus is that the copters that 
crashed did so because they weren’t 
built well or weren’t flown well. 

With this in mind, PS reports here 
on some of the gyrocopters and heli- 
copters for which plans and parts are 


available to the amateur who wants to 
build his own. There are others be- 
sides those we list, but many are just 
one-of-a-kind designs or have not been 
built in significant numbers. The fol- 
lowing craft have all had some mea- 
sure of success over a period of years. 

Bensen B-8M. А gyrocopter de- 
signed by Igor Bensen, this is by far 
the most popular—and most contro- 
versial—of all the amateur-built ro- 
tary aircraft. About 1,500 have been 
built. It's the most popular, probably 
because Bensen, a designer and engi- 
neer, is also one of the all-time great 
promoters. He advertises his product 
profusely and formed the Popular 
Rotorcraft Association, most of whose 
members are men who have built 
Bensens. He is the president of the 
Association and publisher of its offi- 
cial publication. 

Bensen has locked horns with the 
Federal Aviation Agency, which reg- 
ulates and certifies amateur-built air- 
craft. Some of his ads have given the 
impression that the Bensen gyrocop- 
ter is nearly all factory-made, and 
needs only to be put together by the 
amateur buyer from a kit. 

Don't say КИ. Kit is a four-letter 
word to the FAA. There is no such 
thing, although the term is still used 
by others besides Bensen. FAA regu- 
lations provide for only two certifi- 
cates of airworthiness, the license for 
an aircraft to be flown. One is an 
experimental certificate—for amateurs 
who build their own aircraft, like 
ones described in this article. The 


This Bensen gyrocopter was constructed by 
Dominic Picciano of Croton-on-Hudson, 
N.Y. Picciano, 63, had no previous rotary- 
wing experience. FAA-required instruments 
(bottom) include air-speed indicator, tach, 
altimeter, oil-temperature and fuel gauges. 
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Copters require conscientious bui 


other is a type certificate—for manu- 
facturers that produce aircraft on an 
assembly line. The experimental cer- 
tificate requires that more than half 
of the work be done by the amateur 
builder-owner. 

That Bensens can be sturdily built 
and stably flown, however, is well 
documented. Hundreds are used dai- 
ly, obviously built and flown by men 
who know what they’re doing. We 
visited one of them, Dominic Picciano 
of Croton-on-Hudson, N.Y. Picciano, 
who had prior rotary time, waited un- 
til he was 63 to build his first craft. 
But he was a good craftsman, with no 
qualms about attempting the job. 

“You definitely need some building 
experience before trying something 
like this,” he said. “А man would be 
crazy to start, otherwise. You also 
have to have some talent with your 
hands, and be extremely conscien- 
tious about small details.” 

Picciano was so conscientious that 
his Bensen won first prize for work- 
manship at a recent display of rotary 
aircraft. And his FAA inspector, a 
member of a traditionally conserva- 
tive group, certificated the gyrocopter 
after his first visit. 

“А fine job,” the inspector reported. 


Helicom helicopter above was built by 
Robert Welch of Layton, N.J. Designed for 
a Continental engine and certified aircraft 


Scorpion helicopter shown here was built 


by Norman Bernier of Mesa, Ariz. Girl is 
holding the cyclic control—which makes 
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Picciano’s major complaint is that 
Bensen is poor on service. Letters 
with specific questions were answered 
with routine pamphlets. “There was 
never a personal reply. I had to get 
my answers from other Bensen build- 
ers,” Picciano says. 

Part of the Bensen’s appeal is its 
simplicity. There is no welding or 
riveting. The primary structure is 
bolted together. Some builders con- 
sider this a disadvantage, claiming 
that a welded structure is stronger. 

In spite of the controversy, though, 
the Bensen continues to lead the field. 
Bensen claims 12 world flying records 
for his creation, all three military ser- 
vices among his customers, and ac- 
ceptance of one model for display in 
the Smithsonian Institution’s Nation- 
al Air Museum. 

The Bensen is powered by a 72-hp 
McCulloch, originally designed for 
drone targets. This gives the gyro- 
copter a useful load of 250 pounds, a 
cruising speed of 60 mph, and a range 
of 100 miles or 114 hours. It can take 
off in 300 feet and land in as little as 
20 feet. 

The basic gyrocopter parts (semi- 
finished, with some drilling, sawing, 
filing, gluing, and sanding still to be 


parts, the Helicom with 90-hp engine cruises 
at 100 mph for two hours, carries 300 
pounds. Welch spent $5,000 on his. 


the ship hover or travel in a particular 


direction. The collective, the handle below 
her elbow, controls rotor-blade lift. 


ing, intelligent flying 


done) is $950—less engine. Plans are 
another $30. ( Picciano estimates that 
he will have spent close to $3,000 for 
his finished craft, including the en- 
gine, starter, and instruments.) Plans 
and kits are available from Bensen 
Aircraft, Box 2746, Raleigh, N.C. 
27602. 

Barnett J-3M. Another gyrocopter, 
this one designed by K. J. Barnett, is 
a notch up from the Bensen—if not in 
simplicity, in its use of more conven- 
tional materials and methods. 

The Barnett uses conventional air- 
craft tubing that's welded together 
for the airframe, a conventional air- 
craft engine (65- or 85-hp Continen- 
tal as used in Pipers and Cessnas), 
a conventional joy stick on the flcor, 
and an optional semi- or completely 
enclosed cabin. 

"You can fly it just like an air- 
plane," Barnett insists. 

This is one of the gyrocopter's ad- 
vantages. Unlike a helicopter, which 
gets both lift and thrust from the over- 
head rotor blades, the gyrocopter gets 
lift from the free-swinging rotors and 
thrust from the pusher propeller be- 
hind the pilot. АП he needs to con- 
trol the aircraft is the stick, the rud- 
der pedals, and the throttle. 

In theory, at least, the gyrocopter 
is the ultimate in safety. Even if the 
engine quits, the craft will float to 
earth on the freely swinging rotor 
blades, which are always under the 
pilot's control. 

With the 65-hp engine, perfor- 
mance is not much different from the 
Bensen's. The useful load is 250 
pounds; cruising speed, 70 mph; and 
the range, 120 miles. The takeoff run 
is 200 feet, and you can land in less 
than 20 feet. 

A basic kit, including rotor blades, 
propeller, wheels, and raw material 
for the rest is $1,100. A semi-finished 
kit—with cutting, welding, and fabric 
work still to be done—is $2,100. Plans 
cost $47.50. 

Obviously, the Barnett requires 
more work and more ability to build 
than the Bensen. But the results, if 
the job is done well, might be worth 
it. Barnett's proudest boast—though 
he has many fewer units flying than 
Bensen—is that “not one of mine has 
crashed." 

Plans and kits can be ordered from 
Barnett Rotorcraft, 4307 Olivehurst 
Ave., Olivehurst, Calif. 95961. 

Barnett's new J-4B—shown on the 
cover—has a different frame and a 
fiberglass enclosure. The prototype 
has more than 40 hours’ flight time 
on it, and kits should be available 
as you read this. Takeoff and land- 
ing speed is between zero and 10 mph. 

[C ed on pa 5] 


To demonstrate the power of LPG, Everett Murphy is tearing up the dragstrips with his Propane Х—а converted Dodge Hemi-Charger. 


FLAMMABLE E 


Liquid petroleum gas gives 
clean exhaust without loss of 
performance, and conversion 
is quick and simple 


You Can 
Drive a 
Pollution- 
Free Car 
Now— 


Engine builder Don Bass holds tap on the 
service truck tank, while one of his racing 
mechanics fills the 23-gallon propane tank. 


Dual propane converters supply dry gas to 
the twin carburetors of the 426-cu.-in. V8 
engine. Air intake is high for maximum ram. 


CONVERT TO LP GAS „osez 


О п April 15, a strange cara- 
van pulled into Sacramento, Califor- 
nia. Passenger cars were scattered 
among heavy-duty trucks, light 
pickups, vans—even garbage-disposal 
units. They came from as far as Seat- 
tle and Los Angeles. All the vehicles 
were powered by Liquid Petroleum 
Gas (LPG) ; they were demonstrating 
the capabilities of LPG as a clean-air 
fuel. 

Of course, LPG is nothing new. 
Known variously as bottled gas, stove 
gas, butane, or propane, it serves in 
hundreds of applications where a 
cheap, readily available, clean-burn- 
ing fuel is needed. Richfield adapted 
it to car engines as far back as 1931. 

Although the clean-air quality of 
LPG has always seemed obvious, in 
the past little scientific evidence came 
forth to support low-emission claims. 
Then, in 1968, a six-cylinder Chevro- 
let pickup submitted by Petrolane Gas 
Service, Inc., was certified to surpass 
all existing emission requirements by 
a considerable margin. 


More recently, tests indicate that 
LPG-fueled engines can probably 
meet California pollution control 
levels even beyond 1975, the year that 
Detroit worries about most. If Cali- 


fornia has its way, emissions of un- 
burned hydrocarbons (HC) will be 
about 41 parts per million (ppm); 
carbon monoxide (CO), 0.5 percent; 
and oxides of nitrogen (NOx), 268 


Engine coolant turns liquid gas into dry gas. 


From the tank, LP gas is led through high- 
pressure hoses, filter, and solenoid safety 
valve to a converter. Liquid gas is vapor- 
ized in two stages. Heat for changing the 


= i 
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high-pressure liquid into a low-pressure 
vapor is supplied by engine coolant, routed 
from the engine through a cavity in the 
converter, and finally to the radiator. 
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ppm. Апа as California goes, so goes 
the nation. 

Now look at State Air Resources 
Board tests conducted on LPG ve- 
hicles as project M205 last February. 

A 1969 Chevrolet El Camino with 
a 350 V8 engine had readings of HC, 
44 ppm; CO, 0.12 percent; and NOx, 
116 ppm. But even more spectacular 
was a 1965 Oldsmobile V8 with 131, 
885 miles on its odometer: HC, 20 
ppm; CO, 0.53 percent; and NOx, 286 
ppm. 

Why LPG? What suits LPG so 
ideally as a motor fuel? It is nearly 
all propane, a light hydrocarbon pro- 
duced at natural gas wells and as a 
by-product in the manufacture of gas- 
oline. Even without additives, pro- 
pane is rated at 110 octane. Boiling 
at —44° F, propane is stored as a 
liquid under moderate pressure and 
enters engine cylinders as a dry vapor 
mixed with adequate quantities of 
air. It burns slowly and evenly, giv- 
ing controlled combustion-chamber 
pressures. The dry gas can’t dilute 
the protective oil film. And there’s 
talk of going 10 times farther between 
oil changes and 100,000 miles on a 
maintenance-free engine! 

Engines running on LPG can be 
more critically tuned, because only a 


Author Zmuda and the dual-fuel Galaxie 
that runs equally well on gasoline and LPG. 


Иг 


Want to convert your own саг to run on LP gas? You 


single hydrocarbon has to be consid- 
ered. Complete combustion reduces 
HC emissions: Although unburned 
hydrocarbons remain, their reactivity 
—or contribution factor to photo- 
Air/ 


chemical smog—is much less. 


ы 
cas А 


These three simple controls will let you 
switch from gasoline to LPG, and vice versa. 


Two 11-gallon LPG tanks are fitted into the 
spare-tire area, leaving ample trunk space. 


The Ford carburetor is left in place. A spe- 
cial channel (indicated by finger) runs to a 
combination air cleaner and adapter. 
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Instead of gasoline pumps, LPG stations 
have bulk storage tanks like this Vangas 
facility. Pickup truck, naturally, runs on LPG. 


Ton us your gasoline-type carburetor 
with this special LPG carburetor designed 
for high volumes of air to mix with dry 
propane gas delivered from the converter. 


V sese the fuel line to the ignition- 
controlled electric lockoff valve and the 
strainer/filter mounted in the engine com- 
partment. This line carries liquid fuel. 


fuel ratios control CO output. Oxides 
of nitrogen, a result of high peak tem- 
peratures and excess air, are still less 
than those produced by today's gaso- 
line cars. And incidental evaporative 
losses are eliminated by the closed 
fuel system. 

You can change to LPG. Any type 
of vehicle or engine—old or new—can 
be modified to perform well on LPG, 
and the hardware exists to do this 
job right now. Ford and International 
produce truck engines that are fac- 
tory-converted {о LPG; Chevrolet, 
along with Ford and International, 
offers special truck options that leave 
the assembly line as gasoline models 
slated for customer alteration. But 
most utility vehicles and all passenger 
cars now running on LPG had their 
origins as engine conversions. 

All motor vehicles modified for 
LPG require the same basic equip- 
ment. Propane is stored in an ASME 
tank rated at 250 psi and ranging in 
size from a few gallons to more than 
50. A liquid line brings the pressur- 
ized fuel to an electric lockoff valve 
controlled by the ignition key, and 
sends it on to the converter. In this 
unit, first-stage regulation reduces 
tank pressure to about 10 psi; and 
aided by coolant water from the en- 
gine, the liquid becomes a dry gas. A 
second-stage regulator in the con- 
verter drops vapor pressure to atmo- 
sphere, and fuel is withdrawn through 
a diaphragm controlled by engine 
vacuum. 

Upon demand from the engine, the 
dry gas is directed to the special LPG 
carburetor and mixed with plenty of 
air. Intake-manifold heat risers are 
usually blocked with stainless-steel 
strips to reduce preheating and conse- 


сап do the job for under 


— Me 


3 Put the converter in place and connect 
the electric primer solenoid. The hoses 
carry hot coolant from the engine block 
to the converter, assisting vaporization. 


quent expansion of the air/fuel mix- 
ture. Spark plugs should be one de- 
gree cooler than for gasoline. Ignition 
timing may be retarded. 

Safety is a prime consideration in 
all LPG installations, and equipment 
lines, hoses, and fittings must meet 
rigid standards of the National Fire 
Protection Association. Excess-flow 
valves built into fuel-tank outlets shut 
off the liquid supply in the event of a 
leak. Tanks are never filled to capac- 
ity (thus allowing for fuel expansion) , 
and a pressure valve is set to open at 
240 psi should abnormal heating oc- 
cur. The electric lockoff and the vac- 
um control on the converter constitute 
safety gates that restrain liquid and 
gas flow. 

Although there are more than 
25,000 LPG dealers in the United 
States, refueling centers may seem in 
short supply to anyone used to filling 
up at the corner station. And the pro- 
motion of LPG as a clean-air fuel has 
sparked a decided interest in dual- 
fuel conversions that allow the driver 
to change instantly to gasoline opera- 
tion should he run out of propane. 

Performance? As expected, dual- 
fueled cars generally lose a little in 
horsepower, acceleration, and top 
speed because of the difficulty in 
achieving an effective LPG/gasoline 
compromise. 

I used a dual-fueled 1969 Ford Gal- 
axie for a side-by-side comparison of 
propane and gasoline. In city traffic 
with stop-go movement under 20 mph, 
on side roads in the 25-40 mph range, 
and on the freeway at 70 mph, I went 
from one fuel to the other and found 
no practical difference. 

Even the switch-over, accomplished 
while actually in motion, was simple. 


4 


Install main gas hose between converter 
outlet and carburetor gas intake valve. 
This hose carries dry propane gas for mix- 
ing with fresh air inside the carburetor. 


In going from propane to gasoline, 
you hit the toggle switch and pull out 
the air-control knob. The change 
from gasoline to propane is slightly 
different: Slowing down to 50 mph, 
you move the toggle switch to neutral, 
cutting out the fuel pump. After a 
few seconds, the reserve gasoline is 
used up. When the engine coughs the 
first time, throw the toggle to LPG 
and reset the air control to maximum. 

Best for high-mileage users. Because 
the conversion can cost upwards of 
$325, and the total package may add 
$200 more, the next question might 
be, “Is LPG really the fuel for me?” 
Of course, high-mileage vehicles ben- 
efit most from modification. Fleet op- 
erators, trucking firms, and even small 
businesses with only a few vehicles 
often report getting back conversion 
costs within the first year. 

Refueling, for anyone with an LPG- 
car, is not as inconvenient as might 
be expected. Service stations, truck 
stops, and other distribution points 


Fit an adapter on top of the carburetor. 

This will serve as a return for the PCV 
valve—the only standard anti-pollution de- 
vice that remains after conversion. 


are multiplying as fast as the conver- 
sions. But the question of total supply 
and availability has been brought up 
on occasion. Since a barrel of crude 
oil yields only two percent natural 
propane, even the abundant quantities 
produced today could be quickly ex- 
hausted if all cars began using LPG. 

However, oil-industry representa- 
tives told PoPULAR SCIENCE that pro- 
pane can be manufactured syntheti- 
cally, like gasoline, without too much 
difficulty. In fact, one Chevron re- 
search engineer assured me that rear- 
ranging refinery processes would be 
quicker than converting all vehicles. 

And that brings us to another prob- 
lem: training carburetion personnel 
to meet increasing demands. “This 
could become a persistent headache 
as the popularity of LPG spreads,” 
says Everett B. Murphy, regional di- 
rector of the National LP-Gas Associ- 
ation. Unqualified installers are com- 
mon. Ask the nearest NLPGA office 
for a list of reputable dealers. us 
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Hands-off phone lets you write or handle 
papers easily while you talk. The counter- 
balanced arms stay put in any position and 


have enough reach to permit your standing 
and talking without holding the phone. 
Inventor is H. Rosenberg of Brussels. 


13 Bright Ideas from the 
INTERNATIONAL INVENTORS’ 


PS pick of more than 1,000 ingenious 
items in Brussels’ great gadget show 


Accordion-pleated door pulls out flat to hide seams, yet 
it folds back into a tight little package when the door 
opens. Inventor Jaime B. Perez of Madrid, Spain, designed 
it for large garages, aircraft hangars, and factories. 


Novel battery-terminal disconnector re- 
duces fire risk that might result from car 
collisions. Any sharp jolt along the hori- 
zontal plane slides away a pin centered in 
the steel plate and breaks contact with the 
battery terminal. 
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Czechoslovakian box wrench has a pivot- 
ing handle to put a solid grip on nuts, even 
damaged ones. The wrench will turn nuts 
of 10 to 22mm at one end, and seven to 
14mm at the other. Swinging the handle 
back and forth gives ratchet action. 


Up-and-down pedaling, instead of the usual 
pumping in circles, makes this bike go. Italian 
inventor Marco Marraccini claims it gives you 


Telephone answering device at right takes down numbers of callers 
while you're away. A caller's number is printed on tape when he dials 
it on his own phone. It connects to a phone with only two wires, uses 
simple parts, and should cost less than a tape-recorder message taker. 


Tire-driven pump makes blowing up large 
inflatables an easy chore. You drive onto 
the 12-pound gadget so that one wheel is 
cradled by a pair of idler rollers and a 
larger roller that operates the pump. The 
second drive tire is chocked. 


one-third more power for the same effort, be 
(shown at right) has no dead 


cause the drive 
points at the end of pedal strokes 


SHOWCASE 


Easy-does-it valet props open pants-hanger 


jaws with a marble. Pushing ends of 


legs against marble rolls it 


and releases spring clip 


^ A 

T 
Dripless painting of ceilings 
other tricky surfaces is made possible with 


pipes, and 


this French device. It's a paintbrush 
charged from a pressure bottle. Its plunger 
pump is thumb-operated, as on an oilcan. 
Hose feeds interchangeable brushes 


ants 
ack into socket 


A power kit you bolt on with wingnuts 


turns ski-bob into one-track snowmobile 
Skid with stilts 


Air mattresses 
pedal contraption clamped in place 
cranks drive the bi 


with this foot 


te prop through 


Easily fastened extra tread gets you un- 


stuck from mud, or sand. Super 
gripper clamps onto your tire sidewalls in 
seconds, with calipers tightened by a 
threaded rod which is screwed by a crank. 
Inventor is A. Strelli, of Graz, Austria 


snow 


s front end to com 


Foot 


pensate for added height of track in rear 
Ski-scooter rig, invented by Willy Troillet 


of Geneva, Switzerland, does 10 mph 


coil spring sheathed in one of the tubes 
to serve as a flexible drive shaft. Hand 
ropes steer by pulling the spring 


Retractable add-on fifth wheel lets you 
mow stepped edges of lawn without chew- 
ing up turf. Supporting collar bolts to one 
side of mower, and tube-carrying wheel 
adjusts with wingnut. R. Manduan of 
Bousval, Belgium, is inventor 


JULY 1970, | 47 


o 


The light fantastic is no longer a scientific curiosity: 
It’s now being used for just about everything 
from moon measuring to tire checking 


How Lasers Are Going to Work 


By С. Р. GILMORE / PS Consulting Editor, Science 


A t RCA’s David Sarnoff Laboratory 
in Princeton, N.J., Dr. Henry Kres- 
sel handed to me what appeared to 
be an odd-looking gold-colored bolt 
about three quarters of an inch long. 
The threaded part was ordinary 
enough. But a small block perhaps a 
quarter of an inch long and half that 
thick was built onto one side of its flat 
head. A wire from the head arched 
up and connected to the side of the 
block. 

“That’s the laser,” he said, pointing 
to where the wire joined the block. 
“This metal block?” I asked. 

He took the device, walked into a 
laboratory next door, put it under a 
powerful binocular microscope, and 
peered into the instrument as he ad- 
justed it. 

“There,” he said. “Look where the 
wire joins the block.” 

I did. And there was a smaller 
block, some 10-thousandths of an inch 
on a side, I learned, sticking to the 
side of the large block. The wire was 
connected to one side of the micro- 
scopic laser. The large block, I found, 
was just a heat sink—a blob of material 
to soak up heat from the laser. 

The device I was looking at is a 
solid-state injection laser—made pri- 
marily of a semiconductor material 
called gallium arsenide—that is cousin 
to the transistor. It’s a relatively un- 


Ten tiny injection lasers (dark patches) are 
mounted on heat sink—metal block atop 
flat head of gold bolt. Solid-state lasers are 
made of gallium arsenide. 


known member of a very famous fam- 
ily. If you still think of lasers as a 
bunch of laboratory curiosities, you 
couldn’t be farther off the beam. In 
the 10 years since the laser was in- 
vented, scientists and engineers have 
been vying with each other to find 
ever more applications for their laser 
devices. 


Modern use of lasers 

Today, lasers are working for you 
in ways you may have never suspect- 
ed. For example, they're... 

€ Guiding tunnel and trench dig- 
gers 

€ Welding microcircuits 

* Drilling holes in rubber nipples 
for baby bottles 

€ Spotting tire defects 

€ Machining parts to ultra-fine 
tolerances 

* Helping predict earthquakes. 


How lasers work 


The lasers that perform these and 
other tasks are an odd breed of exotic 
lightmaker. Normal lasers work when 
energy of some kind “pumps” their 
active atoms or molecules to “excited” 
or higher-than-normal energy states. 
When they cascade back down to nor- 
mal, they release laser light. In other 
words, you pump energy in, it gushes 
back out in the form of laser beams. 


HOW LASER HOLOGRAPHY REVEALS | 


Ring-like interference patterns 
in holograms of tires denote 
flaws—here, sidewall and tread 
separations. Technique, devel- 
oped for Uniroyal by GC Op- 


The pumping had always been done 
with either light or electricity. Sev- 
eral years ago, researchers in several 
places began looking for a chemical 
reaction that could pack energy into 
the atoms and make them lase—give 
off laser light—without using any elec- 
trical energy. Projects at Aerospace 
Corporation, Avco, and Cornell Uni- 
versity eventually produced such 
lasers. When the right chemicals are 
pumped in, they begin to react with 
each other and generate laser light. 

Now, United Aircraft scientists 


Injection lasers in bomb heads now being used in Viet Nam are taking 
the place of radar proximity fuses. One system, called Pulse Return 
Method, is diagrammed here. As bomb is dropped, its laser transmitter 
aims infrared beam at target. Reflected beam is sensed by bomb's photo 
detector. Time interval between initial laser pulse and detection of 
reflected beam (pulse return time) gives range to target with very high 
accuracy. When range equals value preset for particular mission, fuse 
is triggered. detonating bomb. 


TIRE DEFECTS 


tronics, makes double exposures 
of tires as air is pumped in. Un- 
even inflation produces the in- 
terference patterns that are seen 
in the picture. 


have apparently gone a step further. 
They’ve built a CO, laser that can 
draw tremendous amounts of energy 
from certain chemical reactions. Just 
how this has been done is secret. But 
researchers say it might be done sev- 
eral ways. For example, the exhaust 
of a jet engine or even of a Saturn 5 
F-1 rocket engine might be pumped 
directly into the laser chamber. Un- 
der the right conditions, this exhaust 
could contain highly excited carbon 
dioxide, carbon monoxide, and water- 
vapor molecules, which could be made 
to react and generate extremely pow- 
erful beams of laser light. 

The laser is developing into one of 
the most versatile devices of the age 
because it produces an entirely new 
kind of light; one never before seen 
by human eyes. Regular light is in- 
coherent—a jumble of colors and fre- 
quencies all out of step, like a mob 
stomping out a grass fire. But the 
laser’s educated ray is coherent—com- 
posed of light waves of just one fre- 
quency (color), all in perfect step, 
like a well-trained ballet corps. 


First lasers 

The laser first appeared as a glint 
in the eyes of physicists Charles 
Townes and Arthur Schawlow. In 
1958 they wrote a paper saying that 
it should be possible to build a device 
in which photons, individual packages 
of light, could be used to stimulate 


excited molecules to give off yet more 
photons in step with the original ones. 
In 1960, physicist Theodore Maiman, 
then of Hughes, built one. Despite 
the high-powered physics that led up 
to its design, it was a deceptively sim- 
ple device—a rectangular chunk of 
ruby surrounded by a bright photo- 
flash lamp. Every time the lamp flash- 
ed, its photons jiggled certain atoms 
in the ruby, causing them to give off 
photons and stimulate yet other atoms 
to radiate, just the way Schawlow and 
‘Townes said it would happen. 

The new device was called a LAS- 
ER-—which stood for Light Amplifi- 
cation by Simulated Emission of 
Radiation. Since then, other investi- 
gators have made hundreds of liquids, 
solids, and gases lase, giving off hun- 
dreds of different wavelengths or col- 
ors of visible light, and hundreds of 
other wavelengths of invisible infrared 
and ultraviolet. Some generate power 
continuously, others in bursts or 
pulses. 

Because laser light is coherent, it 
can be focused to an extremely small 
spot. The energy density of such a 
spot can be a billion watts per square 
centimeter or more—enough to vapor- 
ize any substance in existence. 

Because the process is so fast, laser 
light can perform seemingly magical 
tricks, such as burning the black let- 
tering off an inflated rubber balloon 
without bursting the balloon. 


Mirrors permit examination of tire sidewalls and treads simultaneously in Uniroyal's laser test setup. 


A laser beam is intensely colli- 
mated; it spreads very little as it prop- 
agates in space. The ray of a simple 
helium-neon laser will spread into a 
beam no more than two and a half 
feet in diameter a mile from the 
source. By putting it through a tele- 
scope backwards, the beam spread can 
be held to about one-third of an inch 
per mile. 

Finally, the coherence of laser light 
makes it a superb measuring tool. 


Practical uses 


A few years ago, the Western Elec- 
tric Company, which makes most of 
the telephones in the country, had a 
problem. The firm makes 30-million 
miles of hair-fine copper wire a year 
by drawing copper rods through ever- 
smaller holes in diamond dies. The 
process wears out a lot of diamonds, 
and drilling them is a tedious task. 
To do it, a technician had to coat a 
fine steel pin with olive oil and dia- 
mond dust and begin to drill. Using 
many pins and much dust, he would 
take two days to drill a hole through 
the world’s hardest substance. In 
1966, Western Electric bought a laser, 
focused it to an extremely fine beam, 
and began zapping diamonds. Now 
it takes only a few minutes to blast 
the hair-like hole all the way through. 

A far different process: One manu- 
facturer now uses a laser to punch 
precisely sized, tapered feed and vent 
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holes in the rubber nipples for baby 
bottles. 

Lasers also make great welders. In 
welding microcircuits, thousands of 
circuits are built into one piece of 
semiconductor the size of a penny. A 
properly adjusted laser welder can 
weld the connectors without even 
warming delicate, heat-sensitive parts 
only a few thousandths of an inch 
away. 

And the super-beam of the laser can 
be used for ultra-fine machining. 
Western Electric, for example, wanted 
to enclose precision resistors in glass 
tubes, then adjust the resistance after 
the tube was sealed. So they aim at 
the resistor right through the glass, 
burning away small bits until the re- 
sistance is the proper value. 

By any count, the most widespread 


Writing with laser light is new wrinkle. At 
RCA, beam from an argon-gas laser travels 
through fiber optics “pencil” to cause color 
change in photochromic sheet. 


use of lasers so far in industry has 
been as a replacement for the survey- 
or’s transit telescope. The drilling of 
the 8,000-foot Azotea Tunnel under a 
mountain near Chana, New Mexico, 
was guided by a laser beam, as was 
the tunnel under San Francisco Bay 
for the new subway. Once a laser 
beam is set up, its pencil-thin beam 
serves as a simple reference to guide 
drilling crews. Many pipeline com- 
panies now use lasers to guide the dig- 
ging of the trench. 

The University of Maryland aligned 
the 16-ton steel slabs of its new cyclo- 
tron to 1/1,000 of an inch with a laser. 
The Stanford University two-mile- 
long linear accelerator was laid out 
the same way. 

The laser is doing more sophisti- 
cated jobs, too. For example, an 


First laser transmission to Earth-orbiting sat- 
ellite took place at NASA's Goddard Space 
Flight Center in 1968, when continuous 
argon laser reached Explorer 36. 


Honeywell's laser gyro system is made up 
of ring lasers inside three quartz blocks. 
Each ring uses two counter-rotating beams 
to sense motion along one axis. 
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Laser beam projects information, stored in 
bits in a hologram, onto ground-glass plate 
in RCA's “read-only” memory system. Each 
dot on plate represents one bit. 


ordinary gyroscope uses a rapidly 
spinning ball to keep track of its di- 
rection. A new gyro built by Honey- 
well does the same thing with laser 
light beams. 

The laser gyro is built in the shape 
of a triangle, with mirrors at each cor- 
ner. Two beams revolve around this 
triangular racecourse, one in each di- 
rection. Detectors in the tube con- 
stantly measure the frequencies of the 
two beams. 

If the ship or plane in which the 
gyro is mounted turns, the instrument 
turns with it. The frequency detector 
in the laser tube is moving in the same 
direction one of the light beams is ro- 
tating; it's moving opposite to the di- 
rection of the other. The well known 
Doppler effect (which makes an ap- 
proaching locomotive whistle appear 
to be higher in pitch, a receding one 
lower) makes one beam appear to get 
higher in frequency, the other lower. 
By measuring the apparent Doppler 
shifts, the machine can compute the 
amount and duration of the turn. 

Such gyros, while not now quite so 
accurate as the old spinning-ball type, 
have several important advantages. 
First, they're totally immune to ac- 
celeration or g forces, which can 
upset gyros in a plane or space- 
ship. They're also inherently simpler, 
cheaper, and more reliable. 


Measuring devices 


Lasers can be used to measure dis- 
tances with incredible accuracy. An 
instrument called a geodimeter or 
geodolite, depending upon who makes 
it, measures distance to within about 
one inch in 15 miles. Many geodim- 
eter lines stretch across California's 
active earthquake zones. By measur- 
ing them regularly, geophysicists have 
noticed several sharp earth move- 
ments immediately preceding earth- 
quakes. With the help of a laser 
distance-measuring system, they hope 
to work out a system of earthquake 
forecasting. 

The most accurate measuring job 
in history got underway last July 20, 
when Neil Armstrong and Buzz Aldrin 
placed on the surface of the moon a 
device called the laser reflector. Since 
then, astronomers on earth have been 
bouncing laser beams off the reflector, 
getting ever more-accurate measure- 
ments of the earth-moon distance. 
Within a few months, they hope to 
know the distance accurate to an as- 
tonishing six inches. Before, we knew 
it to 600 feet. 

With the new super-accurate mea- 
surements, scientists hope to learn a 
number of important things. Among 
them: 

@ how the mass inside the moon is 
distributed. This in turn may help 

Continued on page 110 


Look, 

Little Old Swiss 
Watchmaker— 
No Hands! 


Strap a computer with flashing 
lights on your wrist—Pulsar, the 
world’s first no-moving-parts watch 


By ARTHUR FISHER 


B reakthrough. It’s a much-abused word—a pity 
at a time like this. Because here is a genuine, 
24-karat breakthrough in timekeeping. 

The name of same is Pulsar, a solid-state com- 
puter device that has a single fixed program to 
flash the time on demand. Sound formidable? It 
all nests neatly in the wristwatch you see here. 
Incredibly, not only does Pulsar have no hands, 
it has no moving parts whatsoever, unless you 
count the oscillations of its quartz crystal. Here’s 
how it works: 

Built into the works is a miniature silver-zinc 
battery, rechargeable up to 50 times. It stimu- 
lates a quartz crystal to vibrate at 32,768 Hz, four 
times the frequency of electromechanical quartz 
timekeepers. This yields Pulsar’s high accuracy 
—within three seconds a month. The crystal's 
output is divided by a binary counter into other, 
lower frequencies; these pulses feed the computer 
circuits. They signal the time to the electronic dis- 
play on the face of the watch. Press a button, the 
battery supplies power to the display, which lights 
up with the hours and minutes. Hold the button 
down, and seconds will flash a count. 

This display, flashing a brilliant ruby-red, is 
the first use of solid-state, light-emitting diodes 
in a consumer product. Each digit, except the 
first, is formed from a matrix of 27 tiny dots, each 
dot a diode. The LED's here are gallium arsenide 
phosphides. They light up only on demand to 
conserve battery power. (Maximum power draw 
is at 10:08; can you figure out why?) The intensity 
of the whole display is automatically regulated 
by photosensors that measure the light you’re in 
—thus the numbers are much brighter in sunlight 
than in the dark. 

Pulsar (named after puzzling astronomical 
bodies that emit extraordinarily precise radio 
pulses) was developed jointly by the Hamilton 
Watch Co. and Electro/Data, Inc. It will be made 
available by Hamilton in 1971, for $1,500. 


How Pulsar Works: Silver-zinc battery powers 
quartz-crystal oscillator, which provides frequency 
of 32,768 Hz, which is divided by binary circuit to 
provide five different frequencies to control logic 
circuits. These activate light-emitting diodes. 


No larger than a conventional wristwatch, Pulsar is admiringly displayed 
by Hamilton Watch Company's President Richard J. Blakinger. 


Components of pulsar; 
Oscillating quartz crys- 
tal (on edge, directly 
above), and (left to right) 
4¥/-volt, 3-cell, recharge- 
able silver-zinc battery; 
display side of computer 
module with light-emit- 
ting diodes; and logic 
circuit side of computer 
module. All are pack- 
aged in case the size of 
conventional watch 
(right). Depressing but- 
ton on case lights time 
display (in hours and 
minutes) for 1% sec- 
onds. If button is held 
down, seconds will ap- 
pear and count off time 
until button is released. 
Brightness of display 
varies with ambient light. 


DISPLAY 
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Scooting along sea bottom is the Swimmer Sled's specialty. It 


can do up to 2% knots, run for five hours on a charge, turn in 
a radius of 15 feet, carry 200 pounds plus pilot and passenger. 


Instruments (clockwise) are: ballast-air indi- 
cator (white face), clock, compass, depth 
gauge. Gannon holds deadman switch. 


Under the Sea in a SWIMMER 


Slip on your scuba gear 
and come for a ride on this 
two-man underwater craft 


By ROBERT GANNON 


I looks like a cross between a tor- 
pedo and a Flexible Flyer. The nose 
is a bullet; the rear, a propeller; the 
steering stick lifted from a sailplane. 
A very expensive toy. 

It should look expensive. North 
American Rockwell spent an estimat- 
ed $250,000 developing it. But Swim- 
mer Sled is no toy. Its prime devel- 
oper, Underwater Mako Products of 
Miami, is convinced it will do under 
the sea what the pickup truck has 
done on land. 

What can it do? It can carry two 
people—equipped with scuba gear— 
down to a couple of hundred feet and, 
if their air lasts long enough, haul 
them along five hours at 2% knots. 
It might be used to survey fish. Or 
sample the bottom. Or inspect pipe- 
lines, sea walls, cables, collapsed oil 
rigs. Rescue. Photography. Fun. Par- 
ticularly fun, if it’s your first ride on 
a sied. 

Jordon Kline, president of Mako, 
looks at it in practical terms, though. 
"It's a workhorse,” he says. “Not ex- 
clusively for fun. There are other ve- 
hicles for sport.” 

Kline should know. For 20 years, 
off and on, he’s been under water— 
primarily as one of the nation’s top 
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movie photographers. And all the 
time he's been developing, market- 
ing, and simply fooling around with 
equipment—including a variety of 
sleds—to make subsurface work 
easier. 

Two years ago North American 
Rockwell put together the first Swim- 
mer Sled. “They knew of my under- 
water experience and wanted to know 
what I thought of the thing. Well, I 
liked it." 

Kline liked it so much, in fact, that 
he took on the job of refining the ve- 
hicle. “I didn't have their overhead,” 
he explained. Today, he's licensed 
to do the prime developing and mar- 
keting. 

Ups and downs. The sled works like 
a submarine. To submerge, you re- 
lease air from the ballast tanks. To 
ascend, you blow air (from twin 50- 
pound scuba tanks in the nose) into 
them. You're driven forward by a 
one-horse battery-powered motor 
spinning the prop at 700 rpm. And 
you steer with a stick. 

If you get the chance to take it 
down, your trip may go like this: 

You've tested your scuba gear and 
run through the sub's “preflight” 
check. You've launched the half-ton 
sled from the tender yacht by a block 
and tackle, and it now rests on the 
bottom under 12 feet of water. 

You sit on the fiberglass deck, scu- 
ba mouthpiece clenched between your 
teeth, and review the instruments— 
depth gauge, compass, ballast-air in- 
dicator, motor ammeter, clock. You 
reset the clock to 12:00, because the 


batteries (eight 12-volt, lead-acid) 
have just been charged. Now you 
have about five hours of running time. 
The instrument panel is lit with a red 
glow “for easy eye adaptation in deep 
water, and," as the technical manual 
says sinisterly, “for clandestine op- 
erations." 

You stretch out prone on the deck, 
a plastic “crotch horn" between your 
legs. Behind you, same position, is 
your passenger, feet under stirrups, 
hands clutching the horn. Your left 
hand grasps the stick; your right rests 
on the forward/reverse control. 

You switch on the twin spotlights, 
then the motor (three speeds forward, 
one reverse), and pull back on the 
control stick. Four planes—two fore, 
two aft—tilt downward, and the prop 
pushes you forward and up, off the 
bottom. 

The vehicle tends to nose down, so 
you snap the trim lever, and a !4-hp 
motor pumps fluid ballast rearward. 
The boat evens out. 

You skim the bottom, then sudden- 
ly come to a drop-off, a cliff, and ride 
out over it into deep space. You feel 
a momentary touch of fear, then of 
déjà vu as you suddenly realize that 
this is pretty darn close to those 
dreams of flying you've had since you 
were a kid. 

Now you lower the nose, release 
ballast air, and slide down a 45-degree 
imaginary hill. Cruising the bottom, 
you bank around obstacles, circling 
in 40-foot loops, and coast the con- 
tours like a suspended snowmobile. 
Twin headlights sparkle off mineral 


Eight batteries power Sled; some аге visi- 
ble in open hatch. Bending over is Jordon 
Kline, head of Underwater Mako Products. 


SLED 


flakes, off fish, off billions of some- 
thing swirling in the water. 

The ammeter, you notice, has 
climbed to 45 amps—too high. Some- 
thing is straining the motor. You cut 
the current, push yourself up, and 
Swim around to the rear. Kelp has 
wound around the prop. You free it. 

Back in place, you haul back on the 
stick, blow air into the tanks, and 
glide slowly upward again: 45 de- 
grees... 70... 

Suddenly you break into the world 
of air, spot the tender yacht, note the 
direction, and submerge again. You 
cruise 10 feet below the surface, 
watching. 'There it is: the yacht—a 
huge hulk, black on sunlit froth. 

Price: high for a toy. Does the 
Swimmer Sled have a future as a rich 
man's toy? No, says Kline—not at the 
$10,000 to $15,000 price tag it will 
carry. However, it will work, and the 
price is nothing compared with what 
it is expected to save. 

One example: Every so often oil 
companies must examine their under- 
water pipelines—running from off- 
shore oil rigs to land—to check for 
wear or leakage. The average pipeline 
is about 10 miles long, in relatively 
shallow water. 

A sled and its crew would be char- 
tered for about $5,000 a day, esti- 
mates Kline, to photograph the pipe— 
a two-day job. Sounds like a lot of 
money. 

“But today they do it with divers 
or with research-type submarines,” 
says Kline. The average cost of that? 
Somewhere around $150,000. us 
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PERSONAL-USE REPORT 
For Polaroid Fans: 
Now There’s a 
Sharp New Projector 


I you're like me, you 
hate to pass around 
those one-of-a-kind Po- 
laroid color prints, 
knowing what group 
handling can do to 
them. 

Projection really is 
the only effective way 
to show your pictures 
to a group. But with 
prints, how? Use an 
episcope — otherwise 
known as an opaque 
projector. 

Until now, episcopes 
capable of screening ac- 
ceptably good images 
cost around $300. For 
a long time Га wanted 
one—but not badly 
enough to spend that 
much money. Recently 
I discovered the Astra- 
scope 3000/2, a well- 
made opaque projector 
that sells for $89.75. 

The Astrascope de- 
livers 10X blowups, re- 
markably bright and 
Sharp from corner to 
corner. At maximum 
projection distance of 
eight feet, you get a pic- 
ture as big as 54 by 54 
inches on the screen. 

Astrascope takes col- 
or and black-and-white 
prints up to four by five. 
Detach the hinged cov- 
er and you can project 
five-by-five portions of 
larger pictures or maga- 
zine pages. You can 
also use it to enlarge a 
drawing. Just project it 
onto a piece of paper 
and trace the image. 

It's a big help, too, 
for editing my 35mm 
and 120 contact sheets. 

Astrascope 3000/2 is 
made in West Germany 
by Enna-Werk of Mu- 
nich. U.S. distributor is 
Luminos Photo Corp., 
25 Wolffe St., Yonkers, 
N.Y. 10705. — Paul 
Wahl 


Sharp 200mm í/3.5 lens and 24-volt, 150-watt halogen 
lamp combine to give clear, bright image. Projector 
weighs 11!2 pounds, measures 8% by 6 by 12 inches. 


To use Astrascope: Place picture face down, close mag- 
netic platen (lid). Lamp goes on. Raise lid and lamp 
goes off, pilot light goes on for work illumination. 
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Racking up the equivalent of a year’s average 
mileage, PS tries out American Motors’ new 
mini-compact. Here’s how it stacks up 


No matter where | stopped, a crowd im- 
mediately gathered around the Gremlin. 
The scene at this gas station in downtown 
Burbank, Calif., is a typical example. 


ps test DRIVE: 10,000 Miles in the 


Think back over your past year’s driving, and try to re- 
member the tuneups, the flat tires, the carburetion and 
electrical problems, and the parts that had to be changed. 
How do you find out what to expect from a brand-new 
car design? Put 10,000 miles on it in a hurry—that’s an 
average full year’s driving. I just finished doing exactly 
that to an American Motors’ saucy little Gremlin. 

We bought the car equipped with the 199-cubic-inch 
(standard) six for best economy, shift-command three- 
speed automatic transmission for ease of driving, power 
steering and power brakes to cut driver fatigue to a mini- 
mum. Naturally, in this form the car no longer has a 
Volkswagen price. The full sticker price was $2,433.41, 
including destination charge, state and local taxes, and 
preparation. Basic price of the car without the optional 
equipment is $1,959. 


Finding parking space was easy with the Gremlin. The mini-com- 
pact felt at home on narrow one-way streets in Washington, D.C. 


No work was needed at my 6,000-mile service, done by Ray Kess- 
ler, Daytona Beach. An oil change, and Gremlin was on its way. 
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I picked up the test model in Detroit one cloudy after- 
noon, while temperatures hovered right around freezing. 
Still dressed in lightweight California clothing, I imme- 
diately began to appreciate the excellent heating system. 
Late that night, the temperature had fallen even lower, 
and I was in Pennsylvania. Then I headed west. 


This mini holds the road 


By the time I reached Elk River, Wis., heavy gusts of 
snow-filled wind were battering just about everything on 
the road. Yet the Gremlin held steady in all except the 
very worst. The best test of all came in passing a gigantic 
truck at about 70 miles an hour with a sidewind blowing 
in gusts up to 50 mph. Many lesser cars would have gone 
all over the road; the 2,600-pound Gremlin stayed right 
on course. 

By this time, the only real flaw we found in the test 
car—the rear window—began to assert itself. The idea of 
the pop-up window is excellent, especially for people like 
shoppers and salesmen. What wasn’t excellent were the 
tiny bits of hardware that secured the window. Even 
though I had slammed and locked it, the moment I hit 
a rough spot in the road, the side pins would disengage, 
and the window would rattle horribly. The pins also 
popped loose when you turned on the heater or opened 
one of the vents with the windows closed. 

Then I discovered that the rear window could be 
popped from the outside by slipping in a common screw- 
driver near the two pins. Since the Gremlin has no trunk, 
and things like golf clubs and cameras must be left in 
the open for all to see, my thought is that all the rear- 
window hardware will have to be improved. 

By the fifth day, in Montana, even with headwinds 
and steep mountains, I was still getting between 21 and 
22 miles per gallon. The gas tank holds 21.5 gallons, so 


Montana's snow-choked mountain passes were easy pickings for 
the six-cylinder engine. Photo was taken near Bozeman, Mont. 


New GREMLIN 


at this rate the car has a 440-460-mile range on a tankful. 

The weather was terrible—rain and snow—and mud 
from the road was constantly being thrown up and de- 
posited on the rear window. This might not have been 
too bad if the side-view mirror had been clear, but it never 
was. The mirror is covered with a cowl that directs a con- 
stant stream of muddy mist on the side window, right 
where you need it. After a while, I found that the only 
way I could change lanes in traffic was to roll down the 
window and take a clear look. Changing into the right 
lanes was almost impossible. 

Several days later, I was in Washington and Oregon, 
encountering all the signs of spring. I had roughly 3,500 
miles on the odometer, and because I had no tools to work 
on any breakdowns, I stopped in Wolf Creek, Ore., to 
get some. I could have saved my money for something 
else! 

When I hit California’s freeways, the odometer showed 
4,500 miles and the engine had more than enough beans 
for merging and driving on any turnpike, thruway, or 
freeway in the nation. Even from a dead stop, if you 
floored it you could be bopping along at 70 or more when 
you merged. Not bad for under 200 cubes. 


Gets up to 23 mpg 

In Benson, Ariz., I gassed up and then roared on into 
‘Texas with 5,685 miles clocked off. Next day an officer 
of the Texas Department of Public Safety followed me 
for at least 20 miles, then pulled me over to the side so 
he could ask questions about the car. The choice com- 
ment, though, was made by an old farmer in Ohio, nattily 
attired in bib overalls and floppy straw hat. He walked 
around the car for several minutes without saying any- 
thing, and then mumbled, “Them furriners will never 
make a good-looking car!” 


Head room is restricted, and the shoulder- 
belt clips are dangerously near temple. 


By JIM DAVIS / PS West Coast Editor 


Gremlin holds lots of luggage, but you have 
to lift high when you are stowing it in. 


By New Orleans, the odometer read 6,550 and gas mile- 
age had improved to the point where many times I was 
getting as high as 23 mpg. 

Increasing familiarity with the car driving through the 
deep South led me to notice details that had not bothered 
me much until then. One point was head room. Believe 
it or not, the shorter you are, the less head room you 
have! The seat rails are mounted on an incline. If you 
have short legs, as I do, you slide the seat all the way 
forward—and also to its highest point. Sitting up straight, 
I discovered that I had less than two inches of head room. 
After bumping my head while chugging through one of 
those detours, I really saw to it that I was securely 
cinched in with the seatbelt. It was my experience, too, 
that something will have to be done about the storage 
location of the chest safety belt and retaining clips. 

[Continued] 


Service accessibility is excellent, with both coil and distributor in 
the open. Spark plugs are easy to get at, too. 


ui Lu ct сч. 

Hood release is hidden behind the front 
license plate, which bends forward. 
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Getting їп and out of the back 
seat is no easy task. Front- 
seat passengers have no such 
problem, though. 


The load platform is spacious 
and handy, with rear seat fold- 
ed, even for a road-tester's— 
or any man’s—mobile office. 


Light rear end and lack of brake-proportioning device resulted in 
rear wheel locking under relatively light pedal pressure. 


"They're right next to the driver's and passenger's heads. 
They tend to make small dings in your head every time 
you make a wrong move, like reaching out to pay at a 
toll station. In case of an accident from the side, how- 
ever, I feel that they could cause serious head injury. 

For a man of average height, the Gremlin offers an ex- 
cellent seating position for long trips. I had my body far 
enough from the steering wheel to be comfortable and 
have no complaints about the upright backrest position. 
One part I didn't like was the hard steel support under 
the seat and, in turn, under the left cheek of my bony 
behind. By the end of the day, it actually hurt. 

Mileage was 8,600 when I reached New York City. 
After a brief stop I took off for New England. 

Suddenly it was winter again, and the excellent heat- 
ing system was again appreciated. By this time, I was 
secretly hoping that something would go wrong with the 
car so I could get some photos of me repairing it. I would 
have even settled for a flat tire. No such luck. The Grem- 
lin took the mountains of New York, Vermont, and New 
Hampshire in its stride, as it did all the others. 


10,021 trouble-free miles 

At Danvers, Mass., I had more than enough miles on 
the car so I could return to New York for the final tests 
on the car at the Bridgehampton Racing Circuit, on Long 
Island. That's on the southern tip of the island, less than 
30 miles from Montauk Point. Jan Norbye and I put 
the Gremlin through the full test program (see his com- 
ments and the test results below). When we returned to 
New York City, the car had 10,021 trouble-free miles on 
the odometer. 

It had taken everything in stride—even the track driv- 
ing, with the extra stress on performance in all areas. 
We were all impressed with the quality of this vehicle. 
No matter how you look at it, 10,000 miles without a 
single problem is an enviable record. us 


TEST RESULTS 


As the first of Detroit's mini-com- 
pacts, the Gremlin has been the most 
talked-about car since its introduc- 
tion last March. My mind was full 
of questions about where it would 
fit in, compared with the economy 
imports and the domestic sub-com- 
pacts. Mechanically, the Gremlin is 
a short-wheelbase (96 inches vs. 108) 
Hornet with a 100-pound lower curb 
weight. It has the same 128-hp en- 
gine used in the Hornet we tested 
[PS, Jan. '70]. Here are the accelera- 
tion times: 
Gremlin Hornet 

0-60 mph 19.2 sec 17.3 sec 
25-70 mph 21.8sec 19.85 sec 
The Hornet reached 80 mph in 33.5 
seconds from standstill, while the 
Gremlin could not reach 80 on the 
same straightaway. The Gremlin had 
gone almost 10,000 miles on the 
same plugs, while the Hornet was 
freshly tuned. That may account for 
the variation. 

For a low-priced car, it did not 
seem unduly noisy at highway 
speeds. Its noise levels are compara- 
ble with the Hornet's, though the 
difference is most apparent at high 
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speeds on smooth roads. Here are 
the decibel figures: 
Gremlin Hornet 
30 mph 
smooth road 
60 mph 
smooth road 
30 mph 
rough road 75A 78A 
In braking, the Gremlin suffered 
from the forward bias in weight dis- 
tribution combined with the lack of 
a brake proportioning valve. The 
brake test is the same one used in 
the Norbye/Dunne reports (see page 
30 in this issue). Pedal pressure dou- 
bled in the 10 warmup stops—from 
42 to 88 pounds for half-g retarda- 
tion. In the final stop the front brakes 
faded, while the rear wheels locked 
due to forward weight transfer. The 
Hornet stopped in 191 feet from 60 
mph. The Gremlin took 218 feet two 
inches—the longest distance we have 
ever recorded for a light car. The 
Chevy Nova, with drum brakes, 
stopped in 135 feet four inches. 
The power steering makes the 
Gremlin nimble in traffic and easy 
to steer on the highway, with high 
directional stability. As a result, it 
was considerably faster than the 


68A 67A 


77A 74A 


Hornet in our handling tests (see 
page 30 for details), since the Hor- 
net had manual steering. 
Gremlin ^ Hornet 

Lane change 54.6 mph 49.8 mph 
Weave 24.8 mph 21.6 mph 
The forward weight bias constitutes 
no problem as far as handling is 
concerned. The front wheels control 
the course, and the rear wheels sim- 
ply track. We made no tests of wet- 
weather adhesion and traction, but 
my experience suggests that these 
may be weak points in the Gremlin. 

American Motors obviously put 
more money into their seats than 
other domestic manufacturers of 
compact cars, and that is a big help 
in overcoming driver fatigue. 

AM's ads tell you that the Grem- 
lin is aimed at the VW market. Com- 
pared with the beetle, the Gremlin 
offers more speed at a slight loss in 
fuel economy, improved ride com- 
fort and lower noise levels, im- 
proved seating in front, greater lug- 
gage capacity, and better service 
accessibility. It also has a true auto 
transmission option. And if you need 
a real back seat, you can get a Hor- 
net for just a little more money.— 

Jan P. Norbye 


Flat-Top Cat 
Comes in a Kit 


Add a deck to twin glass hulls 
and you have a catamaran for 
cruising, camping, or partying 


By GEORGE DANIELS 


A little more than $900 can get you an 18-foot power 
catamaran with fiberglass hulls, built-in foam flotation, 
and a deck roomy enough to carry 16 passengers in patio 
comfort. That may sound like too much boat to carry to 
and from the water or store over the winter, but an in- 
genious take-apart design lets a station wagon carry it 
with hulls on top, deck sections inside. Loading and un- 
loading is an easy job for two—the hulls weigh only 155 
pounds apiece, and the deck sections are much lighter 
than that. For storage, the twin hulls nest, and the deck 
sections stack neatly. 

The Flattop is designed by Art Javes, one of the cre- 
ators of the famous Aqua-Cat sailboat. You can buy it 
as a complete unit, cut costs by buying it in kit form, or 
save even more by buying the hulls alone and building 
your own deck sections with plans supplied by the manu- 
facturer. The do-it-yourself route leads to the $900 price 
mentioned above—$395 apiece for the hulls, and about 
$85 for deck materials. The deck (factory-made or home- 
built) is made of plywood sections on wood frames. This 
forms “torsion boxes” that provide aircraft rigidity. 

What about power? The recommended power range 
runs from 10 hp up to a maximum of 75, using either sin- 
gle or twin outboards. If you choose twins, they mount 
on the hull transoms; for a single engine, a center mount- 
ing bracket is available, or you can make your own. How 
much power you need depends on how you plan to use 
the boat. With a top-of-the-range 75-horse setup you can 
get speeds up to 35 mph—great for skiing and high-speed 
cruising. If you lean towards leisurely paced cruising 
cocktail parties, you can get along with much less power. 


ct 


Flattop fits in a wagon, can be unloaded (or loaded) easily by 
two people. Hulls go on top; deck pieces, inside. Laid out for 
assembly, the boat goes together with simple fastenings. 


The Flattop's large flat deck makes it a natural for 
overnight cruises and camping. For shelter you can build 
a deckhouse, pitch a tent, or even roll a camping trailer 
on board and make it fast. The hulls, reached through 
trapdoors in the deck, provide plenty of storage space 
for gear and supplies. Filled halfway to the top with 
foam, they also provide 4,000 pounds of flotation. 

If you like your boating in the grand manner, there's 
a larger model of the Flattop, based on 26-foot-long twin 
hulls. These go for $495 each. Its 14-by-26-foot deck 
provides space for a party of 25. The 26-footer knocks 
down, too, but unlike its little brother it won't fit aboard 
a station wagon—you'll need a trailer to handle it. 

Accessories for the Flattop include railings, a fiber- 
glass control console, a tuna tower and flying bridge. In 
the works is a modular conversion kit to turn the Flattop 
into a houseboat. 

Flattop is made by Sea and Air Products Inc., 14 Nor- 
port Drive, East Norwalk, Conn. 06855. 
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NEW TRAIL BIKES: Tough, 


More rugged than ever, this 
latest batch of 28 models 
comes loaded with goodies 


By JIM DAVIS 


Trait bikes are thriving. Four years 
ago—when PS first reported on these 
little mechanical mountain goats [ PS, 
May ’66]—there were only seven. Our 
latest roundup uncovered 28 different 
models; they’re listed in the chart, 
facing page. 

Here, in general, is how this latest 
batch of bikes shapes up: 

€ All are rugged off-road motor- 
cycles; none is a street model gussied 
up to pass for a trail bike. 

@ Ingenious new features have im- 
proved performance and handling, 
softened the ride. 

@ Some new trail machines are so 
versatile they triple as road and com- 
petition bikes, too. 


Honda's Trail 90, still most popular, has 
new features. Now you can unclamp 
handlebars (below left) and turn them side- 
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Trail-bike bonuses. Very few rec- 
reational vehicles offer as much fun 
for your money as a trail bike. And 
they're so easy to take along—on a 
rack or small trailer—that many camp- 
ers now consider them a standard 
accessory. Geared down for climbing, 
their slow pace is ideal for kids as 
young as 10 and beginners of any age. 
If you always ride off the road on 
private property, you needn't license 
the machine. And there are no cars 
to dodge, either. 

Thinking of buying a trail bike? 
Here are some shopping tips: 

Gearing. Years ago you had to 
change rear-wheel sprockets to switch 
from street to trail gearing—a messy 
and laborious process. Now, more ad- 
vanced models have a lever you flip 
on the side of the crankcase to change 
final-drive ratios. 

The next easiest setup for gear- 
switching is a pair of sprockets per- 
manently mounted on the rear-wheel 
hub. You open master links to add or 
remove a short length of the final- 
drive chain, shift the chain from one 


à; * 7 
ways while transporting bike. Also new 


(below right) a high-altitude carburetor 
setting and a lever (arrow) to switch gearing. 


sprocket to the other, then fasten it 
together again. 

Engines. Not too long ago you might 
have passed up a bike powered by a 
two-stroke engine. They had a repu- 
tation for being unreliable and a 
nuisance—you had to mix oil with the 
gasoline when you fueled up. But no 
longer. Modern two-strokes run as 
long as many four-strokes—sometimes 
even longer. They no longer foul 
spark plugs. And most are equipped 
with oil-injection systems that keep 
oil and gasoline in separate tanks. 

It’s still true that a two-stroke en- 
gine has only three moving parts to 
wear out: piston, connecting rod, and 
crank. It’s also true that a four-stroke 
engine is quieter, uses less gas and 
oil, runs smoother at low rpms, and 
exerts a braking effect when idled 
down. 

All small engines, whether two- or 
four-stroke, get their power from high 
revs. The lower the rpms at which 
an engine develops its peak power, 
the longer the engine will last. And 
when the bore is larger than the 


Yamaha AT-1B, equipped with a carrier 
for trail-bike use, doubles as a lightweight 
enduro machine for competition. 


Suzuki TC 90 Blazer sports all the trail 
features: narrow fenders, cross-braced 
handlebars, skid plate, upswept exhaust. 


Versatile, апа Easy-Riding 


stroke, the engine doesn’t work as ae 3 = 
hard. Less work means less wear, a Р £^ ANA 
longer life. So compare the peak rpms Ё zi 7 с. 
and the bore-and-stroke specs of the 
trail bikes you're interested іп. 

Wheels and tires. Knobby tires are 
best for strictly off-road use. But if 
your trail bike has street equipment— 
lights, horn, rear-view mirror—and 
you plan to ride on the road much, 
ask for universal-tread tires. They 
behave better on pavement than the 
knobbies, which tend to slide on a 
hard, smooth surface. Stock steel 
rims make the most sense because of 
their strength, though aluminum 
wheels save considerable weight if 
you're thinking of modifying your 
bike for competition. Finally, the 
larger the wheels the safer and more 
comfortable you'll be—large wheels 
roll over holes that small ones will 
drop into. 

Where to buy. Choose a dealer care- 
fully by asking around among motor- 
cycle enthusiasts. They know which 
ones are reliable and competent, and 
will talk cycles at length. 07 


Fish-eye lens makes this knobby-tired wheel look like part of а super trail bike. 


Sachs Enduro 100 is another dual-purpose 
machine. Like all trail bikes, it's geared SPECS ON ALL THE NEW TRAIL BIKES 
down for more wheel-lifting power in first. Weight Bore & Stroke 


Engine 


Make Model (pounds) | (2- or 4-сус!е! Max. bhp (mm) Pri 
BENELLI | Scrambler 2 40 x 39 $319 
i Trai i i i BULTACO | Lobito 100 180 2 10 G 8,000 rpm 49.5 x 51.5 595 
Kawasaki Trail Boss keeps its engine turning горно 125 180 2 19 @ 8:000 rom БЕРГ $62 
at optimum revs with 10 speeds. Flip of Sterns s 100 176 2 16.3 @ 9,500 rpm 492 х 815 Dr 
i ive hi i erpa 9 2 21.1 @ 8,500 rpm 1.5 x 60 
lever gives five high or five low ratios. HARLEY: Legzero 65 122 a zi yes 280 
DAVIDSON | Baja 100 185 2 12.5 @ 8,000 rpm 50 x 50 680 
Rapido 125 179 2 = 56 x 50 465 
HODAKA | Ace 100 B 183 2 9.8 @ 7,500 rpm 50 x 50 465 
4 Super Rat 169 2 16 G 7,250 rpm 50 x 50 495 
HONDA 7-50 K1 Mini Trail | 110 4 1.9 @ 5,000 rpm 39x 41.4 245 
з 79 > CT-70 Mini Trail 143 4 5 @ 8,000 rpm 47x 41.4 307 
CL-70 K1 
‘Scrambler 143 4 5 @ 8,000 rpm AT x 414 317 
CT-90 K2 Trail 90 | 200 4 7 @ 8.500 rom 50 x 45.6 340 
g 51-100 Motosport 4 11.5 @ 11,000 rpm | 50.5 x 49.5 425 
KAWASAKI | G3TR Bushmaster 
90 175 2 10.5 @ 8,000 rpm | 47x52 339 
GATR Trail Boss 
100 185 2 11.5 @ 8,000 rpm | 49.5x51.8 470 
MAVERICK - 123 2 45 40 x 40 259 
; : PENTON | 125 MotoX 205 2 24 64 х 54 695 
L SACHS Boondocker 197 2 7 @ 7.500 rpm. 46x 44 498 
_ : Enduro 100 218 2 12.5 @ 7,500rpm | 48x54 628 
Enduro 125 218 2 14:5 @ 7,500 rpm 54 x 54 668 
"P = Cross Country 100| 203 2 14:5 @ 7,500 rpm 48 x 54 628 
t Cross Country 125| 203 2 15.5 @ 7,500 rpm | 54x54 668 
SUZUKI Honcho 90 197 2 7.8 @ 7,000 rpm 47x52 374 
Blazer 90 199 2 11 @ 7,500 rpm 47 x 52 369 
TC12011 Cat 205 2 12 @ 7,500 rpm 52 x 56 459 
YAMAHA | Enduro AT-1B 218 2 11.5 @ 7.500 rpm | 56x50 509 


*West Coast f.o.b. prices; East and Midwest prices may differ. 
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Whats New 


A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


A High-speed cat sits on an air bubble 


Cruising a course parallel to Bell Aerosystems’ prop-driven 
surface effect ship [PS, Mar.] in this drawing is Aerojet- 
General's proposed SES. Both designs revolve around 100-ton 
catamaran-like vessels capable of 80-knot speeds while partially 
supported by a cushion of air. Aerojet General's test craft will 
be propelled by waterjets driven by gas turbines. The same 
turbines that create the air cushion on which the 82-foot 

ship will ride will drive the lift fans. Both design contracts 

are sponsored by the Navy and Department of Commerce. 


< Little shaver 


The batteries in this new 
cordless shaver will give you 
a five-minute shave every 
day for six months before they 
need replacing. The shaver, 
world’s lightest and most 
compact, is made by Mallory. 
So are the batteries—two 
penlight-size Duracells. 
Price? $12.95 with batteries 
and built-in mirror. 


[2558 
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< Ugliest bug 

It’s ugly, all right, but the 
Welshman who carved it up 
says this VW corners beauti- 
fully. The single front and rear 
wheels steer in opposite 
directions. The rear wheel 
acts like a rudder to 

prevent side-slip in fast 
turns, and allows the bug 

to circle in nearly 

its own length. 


Toy power A 


There's no replacement-bat- 
tery nuisance with this toy 
sewing machine—and no 
hazard of house current, 
either. The Safe-T-Plug, by 
Dynamic Instrument Corp., 
Plainview, N.Y., contains a 
mini-transformer that cuts 
voltage way down. It will be 
standard on some new toys. 


Rub-a-dub bubble А 


A washing machine for people? 
That's right—just lower 
yourself onto the couch inside 
the plastic bubble and relax. 
Ultrasonic bubbles wash and 
massage you, and a heat lamp 
Switches on to dry you off. 
It's on display at the Sankyo 
exhibit at Japan's Expo '70. 


A Jawbone radio 

Don't light this pipe—you'll 
burn out the transistors. It’s 
actually a radio—with no 
speaker, no earphone. Clamp 
the bit in your teeth and 
sound travels through your 
jawbone to the inner ear. To 
shut off commercials, just 
open your mouth. 


А Bank balance by Bell 


Phone your bank, punch in 
your account number, and 
your balance flashes in lighted 
numbers on the display board 
of a multibutton telephone. 
That's one idea for the future 
being worked on at Bell Labs, 
using tiny gallium phosphide 
diodes to flash the readouts. 


Hoverfun » 


Remember those electric 
bumper cars at the amuse- 
ment park? Here's the latest 
version from England—hover- 
dodgems. A 150cc engine 
turns two counter-rotating 
fans to lift and propel the 
six-foot disks around the 
hoverdrome. A four-inch 
bumper rings the fiberglass 
shell to cushion impact. 


ЕЕЕ 


Incognito aerial > 


If you can put a radio aerial 

in a windshield, why not in a 
fender mirror? This one from 
Germany includes two transis- 
torized pre-amps (near right) 
in the base to boost medium- 
wave and FM reception. Its 
coaxial cable plugs directly 
into the aerial socket of your 
radio for easy installation. 


+ Dashboard alert 


A computer in this device 
determines your typical pat- 
tern of steering-wheel move- 
ments when you drive. Then, 
by continuously comparing 
your driving against that 
pattern, it can warn you 

if you become inattentive at 
the wheel or drive too fast for 
road and weather conditions. 


Up, up, and away » 


Well, they've finally packed 
helium in a can, and it wasn't 
easy, says Jerico Industries 
of Charlotte, N.C. Took 'em 
four years to work it out. 
Their Party Pak comes in two 
Sizes: one to inflate 15 bal- 
loons, one for 40. They're 
$1.98 and $2.98 (with bal- 
loons) at stores. And hang on 
to that container! 


Three-way lock » 


Three kinds of keys fit the 
new Prooflock: Limited-access 
key (bottom) only works at 
specified times. If someone 
tries to use one at un- 
authorized times it gets 
trapped in the lock and can 
only be released with a 
control key (near right). 
Permanent access key (far 
right) works at all times. 


f 
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Whats New 


Rail runner > 


Flying out of Dallas? With the 
Braniff Jetrail monorail, you're 
under cover from the time you 

step out of your car till you 
get off the plane at your desti- 
nation. The 10-passenger cars 
are air-conditioned, have 
elevator-type buttons to sum- 
mon and send them, at 

15 mph, to their destinations: 
plane or parking lot. 


^ Hovering hawk with gull wings 


Now there's a hovercraft cabin cruiser. It's the two-man 
Hoverhawk, a 16-foot plastic-hulled craft with gull-wing doors. 
Two engines power twin airscrews to move it at 45 mph, while 
a third engine provides lift through a centrifugal fan. 

The maker, Hover-Air Ltd. of England, plans to market 

the craft in the U.S. for around $4,000. A smaller, $1,000 
cartop hovercraft, the Hoverhornet, is also on the 

way from England. The one-man ACV gets 40 mph out of 

twin 13-horse two-strokes. It weighs just 150 pounds. 


A All-in-one wheel 


Is it a steering wheel or a 
Switch panel? Actually it's 
both. The tricornered hub 

of this experimental English 
wheel contains all the switches 
for wipers, heater, lights, 

turn indicators, light flashers, 
windshield washers, and—of 
course—the horn. 


a 5 
Bartender-bookkeeper A 


Joe the bartender won't be 
slipping you any more drinks 
on the house once this new 
NCR system takes over. 

It automatically mixes any of 
36 kinds of drinks using the 
dispensing unit at right, makes 
out your check, and inven- 
tories the liquor stock after 
every transaction. All in 

less than two seconds. 


Banking by tube » 


Twin tubes—one pneumatic, 
one a TV tube—replace the 
teller windows at this bank in 
Los Angeles. You talk to the 
teller through the TV intercom 
and get your money through 
the pneumatic tube beside it. 
Makes it awfully hard on 
bank robbers. 
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< Telescoping trailer 


In 10 minutes you can crank 
the two side walls of this 
trailer apart, swing out and 
lock the end walls, and adjust 
the eight leveling legs. What 
was once an easy-towing six- 
foot-wide package is now an 
18-foot-wide, two-bedroom 
home, with living/dining 
areas, kitchen, bathroom. 
Trans-Home is a Swiss design. 


Whats New 


IN BOATING 


^ Charge checker 


Power Watch turns on or off, 
as needed, to keep docked- 
boat (or RV) batteries fully 
charged. It checks battery 120 
times a second; if there's a 
drain, it recharges. Price: $105 
up, depending on amps. Tem- 
po Products, 6200 Cochran 
Rd., Cleveland, Ohio 44139. 


^ Waterborne camper 


Afloat, it's fast enough to 
tow skiers, roomy enough to 
sleep four. Ashore, it's a 
compact, easy-towing trailer 
or a comfortable tent camper. 
It's the NaviCamper converti- 
ble houseboat, made in three 
models to suit all tastes. Navi- 
Camper, 5519-A S. County 
Road 18, Minnetonka, Minn. 
55343. 


^ Lightweight champ 


Tough ABS plastic molded 
around a foam core makes the 
Super Snark hull a light, 
unsinkable 50 pounds. The 
11-foot sailboat seats a crew 
of two adults or four young- 
sters, runs under 45 square 
feet of sail. It's made by 
Snark Products, Ft. Lee, N.J., 
and sells for $189 with the sail. 


Bye-bye bilge water А 


Mount this self-priming hand 
pump at any angle—it still 
drains your bilges at a rate of 
12 gallons per minute. Both 
intake and exhaust ports 
are designed for easy-to-get 
one-inch hose. The rustproof 
Gusher 8 is made by Whale 
Pumps, and sells for $28.95. 


Canoe mount » 


Tired of paddling? A stern 
mount converts your canoe to 
outboard power and lets you 
put your paddle down. This 
one, made to fit any Aluma- 
Craft, Grumman, Lund, or 
Old Town, is $21.50 from 

R. & J. Talasek, 6442 

N. Atwahl Drive, 

Milwaukee, Wis. 53209. 


Compact instant boat—you just add air ^ 


A famous sea-survival expert designed this inflatable boat. 

It packs neatly into three kit bags for transportation, blows 

up to a length of 14 feet with a special pump. The Bombard 4 
weighs 207 pounds, carries up to six passengers 

with a maximum load capacity of 1,764 pounds. Use it for 
skiing, fishing, cruising, or as a base for skin diving. 

Standard accessories include oars, inflatable seat, windshield, 
two ski-tow rings, and a gauge to measure inflation pressure. 
It's $1,075. Gemico Corp., 131 State St., Boston, Mass. 02109. 


Light-up lighter А 

Push this chrome knob in and 
it works just like a car cigar 
lighter. Flip the switch on 
the end of the knob, and a 
small bulb underneath lights 
your charts for easy visibility 
at night. The Taylor Chart 
Liter wires into any 12-volt 
system. It's $6.95 from 


N. A. Taylor Co., Gloversville, 
N.Y. 12078. 
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Whats New. 


IN ELECTRONICS 


Sound idea > 

A tiny electret microphone 
built right into the new Sony 
Model 40 cassette recorder 
picks up a voice anywhere in 
a room. It's ideal for students 
recording lectures or for 
journalists. Size is 
approximately 514 by 317 by 
116 inches. One cassette 
carries 60 minutes of talk. 
The price: about $125. 


A radio center with braille controls А 


Braille characters on all the operating controls of the new 
RCA Audio Center make it an ideal radio for the blind. A 
special instruction booklet, printed in extra-large type for 
the visually handicapped and in braille for the blind, 
comes with the set. Automatic-frequency control locks FM 
stations in perfect tune, eliminating the need for retuning 
to compensate for drift. In addition to AM/FM reception, 
the Audio Center also brings in the audio from UHF and 
VHF television programs. It's $79.95. 


А Camper's companion 


Campers—this radio's built 
just for you. Besides keeping 
you posted on the news back 
home, it guides you through 
the bush with a compass 

and a flashlight built right 
into the case. It's the RCA 
Camper, and it costs $39.95 
with earphone and antenna. 
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A Color for the road 
Just the thing for your boat, 


camper, or private plane, this 
Hitachi color TV plugs into 

the cigarette lighter for power. 
Or take it along to your 
campsite; a 12-volt car battery 
will run it for nine hours ona 
charge. Model CWU-210 is 
$370 with sun filter, earphone, 
and connecting cable. 


A Fault finder 


Why pay a repairman to tell 
you what tube in your TV just 
went bad? Dial-a-Fix will 

tell you for free. Just pick 
the illustration that duplicates 
your faulty picture—color or 
black and white—and the 
calculator singles out the 
culprits. It’s $3 from lonics 
Engineering, 1610 Evans 
Ave., McKeesport, Pa. 15132. 


Aid to education: 
a computer tutor A 


Now you can learn about 
computers at home with your 
own private tutor. The tutor 
itself is a computer that not 
only teaches you programing, 
digital logic, number systems, 
and other computer concepts, 
but can actually help 

around the house by solving 
sticky mathematical problems 
for you. The Compulogical 
Tutor comes complete with all 
circuits, controls, and 

logic blocks, and runs on 
standard dry cells. It's 
$69.95 from Compusad, Inc., 
16 Wetmore St., New 

York Mills, М.Ү. 13417. 


A Building system 

Now, standardized re-usable 
parts make it easy for elec- 
tronics hobbyists to build 
simple projects without special 
tools. Components consist of 
a utility box, panel set 
(perfboards and panels), and 
push-in terminal package. 
Radio Shack, 730 Common- 
wealth Ave., 

Boston, Mass. 02215. 


Whats New 


FOR YOUR CAR 


Lights-off monitor> 

Have a habit of leaving your 
lights on when parking the car? 
This low-cost ($3.95) easy-to- 
install monitor buzzes if 

the lights are on when 

the ignition is off. Installation? 
Insert two special terminals in 
the fuse block. PRS Products, 
Box 222, Huntington Beach, 
Calif. 92648. 


A Body-repair kit 

You can fix small dents, 
scratches, and minor rust- 
outs on your car at home with 
new 3M Auto Pak repair kit. It 
contains everything but paint— 
filler, putty, mixing ingredients, 
and all necessary grades of 
sandpaper. Cost? $5 at 

auto and hardware stores. 


Tire-mileage kit A 

Want tires to last longer? Get 
this kit from the Tire Industry 
Safety Council. It includes 
pressure gauge, tread-depth 
gauge, four valve caps, and a 
16-page pamphlet on tire care. 
Keep tires properly 

inflated, and re-tire when tread 
depth is Ив inch. Tire Industry 
Safety Council, National Press 
Bldg., Washington, D.C. 


SCR electronic ignition > 
SCR means silicon-controlled 
rectifier—the key to this new 
dwell-extender ignition system, 
claimed to save fuel and 
increase performance. It fits 
cars, trucks, motorcycles, and 
boats with 6- or 12-volt 
systems and negative ground. 
Unit for car is $19.95; kit, 
$12.95. Metrotec Ind., 1405 
Northern Blvd., Roslyn, N.Y. 


Coffee, tea, or what? А 
Here's a portable drink 
dispenser that sits on the floor 
hump. It can keep one gallon 
of liquid warm (or cold) for 
road trips and picnics. Wide- 
mouth opening lets you drop in 
ice cubes, and makes for easy 
cleaning. Cost? It's about $10 
from Sears. 


£P. 


More power with high-capacity cold ram-air induction А 
The Frigid Air kit fits in a hole you make in the hood of your car, 
right above the carburetor. Designed to keep intake-air 
temperature down before it enters the engine, the induction 
system is said to increase power by an average of nine percent. 
Itis also the lightest of such kits. The intake scoop, moisture 
trap, and venturi offer almost 30 square inches of active area, 
which gives adequate breathing even for racing. One kit fits 

all makes and models. Trend Setter Products, 

12171 Grand River, Detroit, Mich. 48204. 


Light-up switches А 
Self-powered lights in the tips 
of these auto switches glow in 
the dark for easy recognition. 
A tiny glass capsule is phos- 
phor-coated inside and filled 
with tritium gas—no wiring, 
battery, or bulbs. Useful life? 
Say 20 years. Mill Accessory 
Group Ltd., Two Counties Mill, 
Eaton Bray, Dunstable, 

Bedfordshire, England. 


Trailer-brake control A 
Electric trailer brake fits atop 
car's brake pedal, needs no 
connection to car's hydraulic 
brake system. Light pedal 
pressure stops car and trailer 
atsametime. Warner Electric 
Brake and Clutch Co., 449 
Gardner St., Beloit, Wis. 53511. 
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Whats New 


IN TOOLS 


v 
^ Pardon my dust 
Get rid of the sawdust and 
you'll get a better cut—that's 
the idea behind the twin 
tungsten-carbide inlaid slots 
inthis new Disston blade. 
Slots throw dust away from the 
blade, reducing binding, 
flexing, and heating. Strob-Saw 
blades—12 inches and up. 
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< Painter's pal 

House need painting? Sling the 
paint bucket alongside your 
ladder with the Skyhook Paint 
Bucket Holder, and do it a lot 
faster. A brush wipe keeps the 
bucket rim dry, too. It's $1.89 
at paint stores or from 
Equipment Components, 2404 
Wicker St., Dallas, Texas. 


< Five-way folding tool 
Four screwdrivers, plus an 

awl to get the screws started, 
fold into the case of the 

5-in-1 combination tool. Blades 
are hardened and tempered 
tool steel, plated for corrosion 
resistance. Entire tool is just 
over 31/5 inches long, fits 
conveniently in hand or pocket. 
Holub Industries, Sycamore, 
11. 60178. 


^ Kindest cut 

Like to work with sheet metal? 
The Nibbler cuts round, 
square, and irregular holes— 
any shape, any size over 7e 
inch. Won't distort or strain 
the edges of the cut, says the 
maker. Works on plastic, too. 
It's $6.45 from Auto World, 
710 N. Keyser Ave., Scranton, 
Pa. 18508. 


Tiny trigger circuit А 
Switches in the new Skil 
speed-control tools will last 
longer and give more sensitive 
response. Why? They're 
solid-state printed circuits 
designed just for the job. The 
new trigger-speed control 
(above left) replaces the old 
bulky switch (above). 


А Super-tool 

The Screw Chek'r identifies 
machine screws, bolts, wood 
screws, and sheet-metal 
screws. Tells size, thread, tap 
series, body drill size, and tap 
drill size. Straightens bent 
Screws—even comes with a 
tool that cuts screws without 
damaging threads. $4.25 from 
Glen-Bel, Rt. 5, Box 397, 
Crossville, Tenn. 38555. 


< Vive la curve! 


Are French curves on the way 
out? Maybe so. The Flexicurve 
bends down to one-inch radius 
and stays there—no creep or 
recovery. One side for ink, one 
for pencil. It's made of lead, 
steel spring, and plastic. Sizes: 
12to36 inches. The 12-incher 
is $2.98. Craft Industries, Box 
513, Arroyo Grande, Calif. 
93420. 


Safety-styled grinder A 
Safety is key word in the design 
of new Thor bench grinder. 
Molded-plastic housing 
insulates against shock and 
deadens sound. A full-width 
shatterproof eye-shield 
protects you from the front; 
wheel guards cover the sides. 
It's made in two models, one 
with a locking vacuum base. 
Prices: $34.95 and $24.95. 


A Circles—any size 

One Circle-Maker compass will 
draw circles up to 11 in. dia., 
using a pencil, marking pen, 
even an engineer's knife. It 
consists of two metal disks 
joined by a wingnut. Join two 
units with a dowel to make a 
beam compass. $1, Elizabeth 
R. King, 352 Garnett St., 
Wichita, Kan. 67206. 


What New К; 


IN HOME 
IMPROVEMENT 


A Gutter guard 

If you've ever spent a day 
cleaning leaves, twigs, and 

bird nests out of your gutters, 
you'll appreciate Du Pont's 
Vexar gutter guard. The plastic 
mesh comes in 25-ft. rolls. 

You cut it with scissors, tuck 

it into place. 


Pop-up shelf A 

Open the cabinet door, pull 
gently on the shelf—zap!— 
there's your blender or mixer, 
ready for use. When you're 
through, swing it back down 
where it won't steal counter 
space. Cabinets are made in 
15- to 29-inch base sizes by 
Long-Bell, Portland, Ore. 


A No-pipe heater 

You can hang towels directly 
over this in-the-wall electric 
heater without fear of 
scorching. Reason: It's really 
a hot-water heater that rarely 
gets over 200 degrees. 
Element inside heats 
circulating water for even, 
thermostatically controlled 
temperature. No plumbing 
connection necessary. It's 
by Intertherm, Inc., St. Louis. 


Blockage blaster A 
Drainpipe blocked? Blast it 
clean with the little 275-pound 


Kini-Gun from England. It uses 
CO: cartridges—the kind you 
make seltzer with. Press it 
over the plugged drain, pull 
the trigger and—presto!—the 
drain is clear. Hydraulic Water 
Ram Co., 103 Kingsway, 
London W.C. 2. 


А And now, for the latest weather report . . . 

“The barometer is 29.93 inches and rising. The wind's 
from the northeast at 13 miles per hour, gusting to 25, and 
the temperature right now is 56. The low for today 

was 47, the high 62." You sound like the TV weatherman 

as you read the data off the Kool-O-Matic weather 

station. The walnut-finished panel mounts on your wall, 
keeping you up to date on weather conditions and 

trends. Kool-O-Matic, 1831 Terminal Rd., Niles, Mich. 49120. 


Dirty pool? » 

Dip a stick into your pool 

for a few seconds. The 
chemically treated pads at the 
tip will change color. 
Compare the colors with the 
chart on the Aqua Check label, 
and you've got a quick 
reading of free chlorine and 
pH. Ames Co., Elkhart, Ind. 


| 


The sink that rinses itself—and hides the soap A 

See that third faucet knob to the left of the others? Twist 

it and a soft, full ring of water flows from the rim of the sink, 
rinsing it clean in seconds. Remind you of your dentist's basin? 
It should. And look at that soap receptacle—one of two. It's 
self-draining, and out of sight. No messy soap dishes. A vacuum 
breaker built into the faucet spout prevents back siphon, 

suiting the Crane Royalette to strict plumbing codes. 


JULY 1970 


5mm 
MAGNUM: 
Hot New 
Cartridge 
with a Rifle 
to Match 


The world’s fastest rimfire 
cartridge and a superaccurate 
new rifle make a deadly duo 
for hunting varmints 


By PAUL WAHL 


Traveling at almost twice the speed 
of sound, the tiny .20-caliber bullet 
leaves the muzzle with the energy of 
a .45 Automatic. 

With a muzzle velocity of 2,100 
feet per second, and muzzle energy 
of 372 foot-pounds, the 5mm Reming- 
ton Rimfire Magnum is the fastest, 
most powerful rimfire cartridge made. 
(In rimfire cartridges, the priming 
compound is inside the rim and deto- 
nates when the firing pin strikes the 
rim. Centerfires have a cap-like prim- 
er seated in the center of the car- 
tridge-case base.) 

This cartridge has impressive down- 
range performance, too. At 100 yards 
it delivers well over twice the power 
of a high-speed .22 Long Rifle. 

One helluva wallop. When I got to 
test-fire this new varmint caliber, all 
the groundhogs were holed up. So I 
had to settle for shooting up paper 
targets and exploding a few grapefruit 
with it. My day at the range con- 
vinced me that Remington has a real 
winner in the 5mm Rimfire Magnum. 


It not only packs one helluva wallop; 
it also goes right where you aim it. 

I shot a series of five-shot groups 
from a bench rest at 100 yards and 
you could cover up any one of them 
with a half-dollar. Several groups 
could be covered by a quarter. For 
a rimfire cartridge fired in a modestly 
priced rifle, that's very good shooting. 

To check out the explosive effect 
of the 5mm Magnum's 38-grain hol- 
low-point bullet, I tried it on some big 
Florida grapefruit. At 50 yards, the 
little projectile was moving at 1,839 
feet per second when it hit. The 
grapefruit blew up dramatically. 

A lot of the credit for this per- 
formance belongs to the .2045-inch- 
diameter jacketed bullet. It's a scaled- 
down version of the Power-Lokt type 
ihat Remington loads in ultra-high- 
velocity centerfires like the .22-250 
and 6mm Rem. Designed to deliver 
both pinpoint accuracy and maximum 
Shocking power, the 5mm Power-Lokt 
is easily the best bullet ever put into 
a rimfire round. 


THE 5MM MAGNUM: HOW IT STACKS UP 


Velocity 
(feet per second) 


Trajectory 


Energy 
(foot-pounds) at 150 yds 


Muz- 


Bullet Weight 
& zle 


Cartridge Type 


100 
yds 


150 
yds 


Muz- | 100 | 150 


(rifle sighted in 
zle | yds | yds 


at 100 yds) 


5mm Remington |38-gr. Power-Lokt 


Rimfire Magnum | hollow point 2,100 


1,605 


1,400| 372 | 217 | 165 -43" 


22 Winchester |40-gr. jacketed 


Rimfire Magnum | hollow point 2,000 


1,390 


NA | 355 | 170 | NA NA 


‚22 Long Rifle 
Hi-Speed 


|40-gr. lead 1,285 
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1,025 


NA | 147 | 93 | NA 


Just 3/10 inch longer than the well-known .22 Long Rifle, the new 5mm 
Rimfire Magnum is the fastest, flattest-shooting, most accurate rimfire 
cartridge made. The rifle to match it comes in two versions: Model 592 
tubular repeater (left) and the 591 clip repeater (right). 


Price is right. Remington set out 
to provide a comparatively low-cost 
cartridge with the accuracy and pow- 
er needed for sure kills on small game 
and varmints at up to 150 yards’ 
range. They have succeeded on all 
counts, including cost: 5mm Rimfire 
Magnum cartridges go for about sev- 
en cents apiece—compared with up- 
ward of three times that much for 
centerfire rounds. 

Of course, small-bore centerfires 
like the .222 Remington, and the 
.22/250 and .225 Winchester can han- 
dily outperform the 5mm Rimfire 
Magnum. But you probably don't 
need their superaccuracy, 250- to 300- 
yard effectiveness, and overkill capa- 
bility for varmint hunting at 100 to 
150 yards. So why pay for them? 
Such rifles, appropriately scoped, are 
priced upward to $200, and it costs 
you about 20 cents every time you 
pull the trigger. 

Why didn't Remington put the 
power and accuracy of the 5mm Mag- 
num into a .22-caliber rimfire? То 
keep people with rifles not built to 
handle such power from enlarging 
their rifle chambers to take the new 
Magnum, risking the obvious dangers. 

The rifle to match. Since the 5mm 
Magnum is too hot for any current 
.22 rimfire rifle action, Remington 
had to create one to handle it. Their 
new bolt action—strongest ever built 
for a rimfire—uses the same multiple- 
lug lockup found in some of Rem- 


At 100 yards, the 5mm Magnum Rimfire 
delivered five-shot groups under one inch. 
Here, author fires rifle from a bench rest. 


Strongest rimfire rifle action ever built 
handles the hot new cartridge. Six lugs on 
the bolt engage grooves in the receiver 
to lock up the breech like a bank vault. 


ington’s most powerful centerfire 
rifles. With the bolt closed, the car- 
tridge head is completely enclosed 
and supported by solid steel. 

Lock time of this action—1.7 milli- 
seconds from trigger release to primer 
ignition—is the fastest of any rifle. By 
reducing the time you have to stray 
off target after squeezing the trigger, 
this feature should contribute to ac- 
curacy. 

At present there are two 5mm Mag- 
num rifles: Remington Model 591 
with four-shot clip ($64.95) and 
Model 592 with 10-shot tubular maga- 
zine ($69.95). Except for the maga- 
zines, these rifles are identical. 

The 5mm Magnum I’m using is the 
Model 591 clip repeater. This is a 
handsome little rifle, well-made and 
nicely finished. It handles just fine, 
and I’ve already told you how well it 
shoots. The only thing I don’t like 
about my rifle (and this condition 
may not be typical of the model) is 
its too-heavy trigger pull: about five 
pounds. The pull is short and without 
creep, but it takes a hard squeeze. 

A good scope is a must on a varmint 
rifle. Installation on this one is easy 
—the receiver is grooved for standard 
tip-off mounts. I put Redfield’s com- 
pact 4X Sportster and Groove Ring 
Mount on the test rifle. 

If you're in the market for a good 
150-yard varmint rifle, the Remington 
Model 591 or 592 in 5mm Rimfire 
Magnum can’t be beat. 


Ош family of five can inundate a 
32-gallon trash can every day. We 
used to keep one can in the kitchen, 
and one in reserve on the porch. 

No longer. We've replaced the 
kitchen can and a garbage bag with 
Sears’ new Compactor. It takes up 
5 less space, looks and smells a lot 
© nicer, and postpones the day when 
| well drown in an ocean of trash. 

Aside from old newspapers and 
solid junk, we now put out only one 
special Compactor bag a week. The 
bags are heavy kraft paper lined with 
waterproof polyethylene—and they're 
rugged. We usually jam in 25 pounds 
of wet peelings, sharp-edged cans, 
broken bottles, and the like. All the 
bags have survived intact. 

‘The new appliance is cleverly engi- 

| nmeered. You can turn it on and off 
| with a key—to protect small children. 
& А can of deodorant sprays the drawer 
each time you push it in. An inter- 
lock shuts off the motor when the 
drawer is open. 
E Sears sells the Compactor in white, 
{I avocado, or coppertone for about 
$200. It's usable free-standing or un- 
der a counter.—Erik H. Arctander 


B 


utto 


A ram riding on two motor-driven endless 
screws does the squeezing. It exerts a 2,000- 
pound force, takes 55 seconds to complete 
one down-up compacting cycle. 


PERSONAL-USE REPORT 
Compactor 
Puts the Squeeze 
on Your Garbage 


You drop garbage into the Compactor's 
bag-lined open drawer (top left), slide the 
drawer closed, and push a switch (top 
right). А ram squinches the refuse down 
to make room for more (bottom left). When 
you've filled the bag, you fold its top 
closed and lift it out for disposal. 


Compactor squeezed a garbage can full of 
trash into a bag's worth. The machine re- 
duces cans, bottles, cartons, and plastic 
containers to a fourth of original volume. 
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Your First Ride in an SST— 
Sooner Than You Think 


It might not be an American-made plane, for airlines may soon be buying 
French or even Russian SSTs to carry you through the sound barrier 


By BEN KOCIVAR 
PS Consulting Editor, Flying 


Yoi heard some wishful thinking 
and wild hollering for and against 
the supersonic transport. If you're 
confused, don't be embarrassed—you 
are in good company. Pilots, airline 
presidents, engineers, congressional 
and government leaders, ecologists, 
and the paying public can be found 
on both sides of the argument. 

In any case, at least three SSTs are 
coming—the Concorde, built by a 
French/British team; the Russian- 
built Tupolev Tu-144; and the Boeing 
2707-300. Furthermore, there is an 
even chance that you'll be able to buy 
your first SST ride in 1973. 


it ан 


Views of SSTs above and at right give comparative 
sizes of three designs. Rear view of American SST 
(above, center) shows largest wingspan—143 feet; 


It's going to be a thrill—although 
it won't feel so very different from fly- 
ing today's fast airliners. I flew at 
twice the speed of sound in a Lock- 
heed two-seater trainer and there's 
no physical sensation when going 
through the sound barrier—simply be- 
cause it is no longer a barrier. But 
there is quite a mental boost when 
you read the dials and see Mach 1 
(the speed of sound) and then Mach 
2 indicated. When you look out from 
an altitude of more than 50,000 feet, 
the sky is not only incredibly blue, 
but you can actually see the horizon 
curve in the distance. 

The French/British team already 
has two Concordes flying. 'The Rus- 
sians have at least one Tu-144 in the 
air. The first American SST flight, 


tallest tail—52 feet. View at right reveals Boeing's 
great length—298 feet. Tu-144, shortest, will be 188.5 
feet long; the Concorde will be 193 feet long. 


though, will not occur until the end of 
1972, possibly later. 

Vive la difference. The present de- 
signs show basic differences: 

ө The Boeing 2707-300 will weigh 
750,000 pounds on takeoff, carry 298 
passengers, and cruise at almost 1,800 
mph. 

€ The Concorde will weigh 385,000 
pounds, carry 128 passengers, and 
cruise at 1,350 mph. 

€ The Tu-144 will weigh 330,000 
pounds, carry 120 passengers, and 
cruise at 1,550 mph. 

To protect it from air friction at its 
higher speeds, the U.S. craft will be 
made of titanium. The other two will 
be made mostly of aluminum. АП 
have four engines under the wing and 
are designed to have a range of 4,000 


Tu-144 comes in for landing after a — plane was first SST actually to fly, and may It has already flown at more than 1,200 


test flight. The supersonic Russian passenger 
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be first to fly heavily traveled transatlantic. 


mph, and as high as 50,000 feet, in tests. 


CONCORDE 


EING 2707-300 


statute miles, enough for transatlantic 
crossings. 

The price tag on an SST runs high: 
an estimated $40 million in 1967 dol- 
lars for the U.S. model, and $20 mil- 
lion for the Concorde. Some experts 
expect inflation to boost the delivered 
price of the Boeing to almost $60 mil- 
lion. Cost of the Tu-144 is probably 
closer to that of the Concorde. 

What do we know about the SSTs 
already flying? To date, no Ameri- 
cans have flown the Tu-144, though 
they have seen it and been aboard. 
First shown to Western newsmen at 
the Moscow airport, it was the first 
SST to fly (in 1968) and the first to 
fly supersonically (in June, 1969). 

Last year a group of top U.S. ex- 
perts was invited to see the plane. It 
included Najeeb Halaby, president 
of Pan Am and former head of our 
FAA, and Maynard Pennell, former 
director of Boeing’s supersonic pro- 
gram. They were not permitted to fly 
it but were given a 90-minute tour of 
the plane, and also discussed it with 
designer Andrei Tupolev. 

The Americans were told the craft 
is about 200 mph faster than the Con- 
corde; it will go into service on Rus- 
sia’s internal routes first, and will 
probably beat the Concorde in service 
across the Atlantic, flying superson- 
ically to Montreal and then subson- 
ically to New York. 

The Tu-144. It will have two cabins 
—one first class, for 18 passengers; the 


other tourist class, for 80. First class 
can be converted to carry 40 tourist 
seats or, for summer flights of under 
two hours, the plane can handle 135 
passengers. 

The Tu-144 will carry two pilots 
and a flight engineer. Like the Con- 
corde and Boeing, the nose section is 
depressed for better visibility on take- 
off and landing. 

Control systems are rigid, with hy- 
draulic boosts, and all hydraulic sys: 
tems are duplicated. Instrumen 
correspond to international naviga- 


tion and landing requirements. The 
craft uses some titanium at leading- 
edge points that are subject to aero- 
dynamic heating. 

U.S. engineers are puzzled by Rus- 
sian use of two closely spaced nacelles 
for the four engines, which leaves a 
high-drag slot between them. Other 
Russian designs show they know bet- 
ter. The turbojets are Kuznetsov 
NK 144s, each with over 38,000 pounds 
thrust. The air intakes automatically 
adjust to flight conditions and the 
nozzles are also adjustable. Each en- 


Concorde soars aloft at steep angle. 
Plane above is the first of two built so far 
by the French/British coalition that is de- 


veloping the Concorde. It flew at a speed 
of Mach 1.53 and as high as 47,000 feet 
during its early test program. 
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gine has a thrust reverser, and the 
Russians say the plane can operate 
from existing airports. 

Power supply, refueling, and other 
service points allow simultaneous ser- 
vicing, and there is a semiautomatic 
system for baggage loading. 

Pan Am’s Halaby was sufficiently 
impressed to say that if there were no 
U.S. SST, or if it were significantly 
delayed, he could not ignore the pos- 


sibility of purchasing the Tu-144 to 
protect his airline from competitors. 

The Concorde. Its first flight was 
in March, 1969, a year later than 
scheduled. But now the French/Brit- 
ish team has two planes flying, one 
ineach country. They made their first 
supersonic flight last October, and the 
test program includes seven planes: 
the two prototypes already flying, two 
preproduction versions being built, 


Russian stewardesses make check of 80 
seats in second class cabin of Tu-144. 


Concorde cabin has room to take aboard 
148 passengers, but will carry 20 less. 


A bevy of airline personnel inspect monster air ducts of Tu-144 at Moscow airport. 


Here's how the SSTs stack up 


Boeiny 

750,000 

460,000 

11 Titanium 
Delta--tail 
298 ft. 


Max. takeoff weight (Ibs. 
Max. landing weight (lb: 
Material 5 

Wing configuration... 


ngth 8 
Herne D 2 ft. 
Span .. 143 ft. 

ing area (sq. ft) ‚700 
Engin: A'GE 4/1 5 
Thrust (augmented) 

(lbs. per engine) . 63,200 
Passengers Я 
Takeoff speed (kt.) 

Takeoff distance, standard 
day plus 15° (ft) . 10,300 


Cruise speed: 
Mach number . 
Miles per ho: 

Mean cruise altitude (t) 


ue Tu-144 
385,000 330,000 

240,000 ———. 
Aluminum Aluminum 
Delta leta 

193 ft. 188.5 ft. 
38 ft. 34.5 ft. 
ES fe 72 ft. 

? s Olympus 593 a ‘Kuznetsov NK144 
38,300 38,500 
128 120 
201 90 
10,900 = 

M 2.05 M 2.35 
1,350 1,550 

6, 59,000 
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and three production versions still to 
come. The total flight-test program 
will take 4,300 hours. 

The Concorde has already been 
flown by four airline pilots from Pan 
Am, TWA, Air France, and BOAC. 
They piloted the plane in subsonic 
and supersonic flight, and under con- 
ditions simulating engine failures and 
other emergencies. Their interim re- 
port, based on almost eight hours of 
flight, was that they saw no special 
problems in training airline pilots and 
flight engineers to handle the plane. 

Before flying the actual plane, the 
pilots were thoroughly briefed and 
given two sessions in an advanced 
flight simulator. The simulator was 
"flown" far beyond the safety margins 
of the real plane to show what could 
happen if there were serious depar- 
tures from the strict flight profile. 
Then the simulator was flown correct- 
ly, and some emergency procedures 
such as a two-engine approach were 
demonstrated. 

During the flight, the plane went 
supersonic at 34,000 feet and to Mach 
1.2 at 43,000. During supersonic 
flight, one engine was cut and the 
plane descended to 28,000 feet, where 
the engine was relit. 

Various approaches were demon- 
strated, some with the autothrottle, 
others without. There was even a 
touch-and-go landing with an engine 
failure simulated at point of liftoff. 

Conclusions that the plane is easy 
to fly, therefore, were not made light- 
ly. Sixteen airlines (seven U.S.) have 
ordered 74 Concordes. Aeroflot and 
other Soviet satellite airlines are ex- 
pected to need about 20 Tu-144s. 

So far, 26 airlines have reserved 
delivery positions for the U.S. design 
and deposited $200,000 per plane with 
the U.S. Treasury. In addition, nine 
U.S. airlines and one foreign carrier 
have invested $58.5 million in it. 

What will the U.S. SST be like? То 
find out, I talked to John M. Swihart, 
Boeing's Chief Engineer— Production 
for SST development. 

First, he admitted that the sonic 
boom is still a fundamental problem. 
Operating plans now call for avoiding 
supersonic flight over populated areas. 
He did mention something surprising, 
however. The plane could fly just 
slightly supersonic and not cause a 
noticeable boom. 

And the price of SST airline tick- 
ets? Swihart predicts that they'll be 
the same as tourist fares. 

In Washington, I also talked with 
William M. Magruder, Director of 
Supersonic Transport Development in 
the Department of Transportation. 
He is a former test pilot, and head- 
ed Lockheed's SST effort when he 
worked for that company in the midst 


Fantastic 
Plastic Light Show 
—with Polarizers 7^ Fi 


Molecular orientation of polymers shows up in 
colors when you stretch some common materials 


By RUDY KOUHOUPT 7 

ма. coniraoh sandwich bay from the kitchen predike cute 
Pistis are commonly made up of polymers. Polymers are ful display when the author stretched it in polarized light 
chemical compounds formed by joining together simple mole- 
cules to produce large complex molecules that are more or 
less chainlike. 

The molecular chains of some polymers are longer than oth- 
ers. Large polymer molecules may be very complex in shape, 
particularly where they branch out instead of staying in straight 
chains. It is also possible for the polymer molecules to connect 
to one another by chemical bonds called crosslinks. Each factor 
concerning the shape and form of polymer molecules plays a 
definite role in determining the properties of the polymer and 
the plastics compounded from it. By choosing suitable additives 
—filler, dyes, or materials to make the polymer more flexible— 
a wide variety of plastic materials is produced industrially. 

When we pick up a common piece of plastic such as a wrapper 
or bag, how are its complex polymer molecules arranged? Most 
are randomly coiled and do not form an orderly pattern. Ran- d 
domly positioned molecules in a polymer do not possess molecu- й 
lar orientation. 

What does molecular orientation mean? In many plastics, 
there are areas in which the polymer molecules have become 
arranged in about the same direction so they lie roughly parallel 
to one another. Any plastic in which the polymer molecules are 
arranged in an orderly fashion has good molecular orientation. 

Frequently, the molecular orientation of a plastic sample can 
be increased by stretching it. As you grip a piece of soft, un- 
oriented plastic and stretch it, the stretching pulls the molecules 
out so they tend to become arranged parallel to the applied 
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Gasket sample was already oriented. Different shades re- 
sulted from overlapping one, two, or three thicknesses. 


Dark area at the center of this sample had not yet been 
stretched enough to become oriented—and birefringent. 


The setup you use is 
seen here—two polar- 
izing filters set in saw 
kerfs in a block of 
wood. To show the 
orientation of mole- 
cules, you stretch a 
plastic material be- 
tween the filters. 


TWIN 


CAPACITOR-DISCHARGE 
IGNITION 


TARBURETORS 


STAINLESS-STEEL 
PROPELLER SHAFT 


PS Exclusive: First look 
at Johnson’s all-new 50-hp 
twin with the low profile 


By JIM ROE 


PS Boating Editor 


Test runs of the new engine indic 
lower fuel consumption 
expected of a 


percent 
normally 


50-hp ot 


LOOP- 
SCAVENGED 
CYLINDERS 


COOLING- 
2 АЗА 
PRESSURE- 
RELIEF 
VALVE 


COOLING-WATER 
THERMOSTAT 


CLOSED-END 
MEGAPHONE 
EXHAUST 


Coníused? The new 


You have to see it to believe it. John- 
son Motors engineers have packed 50 
horses into less space than 40 horses 
took before. 

I was invited to give this high- 
spirited new outboard an exclusive 
first test. You'll be able to see it for 
yourself sometime this summer, when 


Removing fiberglass shroud reve 


he new 50's design. Johnson Test Sta 


director Dewey Сг 


JOHNSON'S ALL-OUT 
OUTBOARD FOR 71 


50 Horses 


is the smaller engine in front of Jim Roe. 


the 1971 Model 
showrooms. 

The engineers at Central Johnson- 
OMC Engineering Center in Wauke- 
gan, Ill., described the 50 as “the first 
really new two-cylinder design" in 
nearly 20 years. 

Don't let that give you the idea that 


50 arrives in dealer 


Magneto 
rotating 
around fixed stator coils, seen at lower right 


generates ignition current by 
built into the flywheel 


magnets 


there are novel and unproved princi- 
ples of propulsion at work in this en- 
gine. There aren’t. What makes it 
the most powerful outboard ever for 
its size and cubic-inch displacement 
is a combination of the latest, most 
ingenious features ever developed for 
power plants of this kind. The 186- 
pound twin-cylinder engine has ca- 
pacitor-discharge ignition, loop charg- 
ing, a tuned exhaust system, tempera- 
ture- and pressure-controlled cooling, 
“straight-in” fuel induction, and sur- 
face-gap spark plugs. 

A look inside. My first move in Na- 
ples, Fla., where I tried out the 50 on 
a 15-foot Glastron V-156, was to lift 
off the shroud. Dewey Craig, director 
of Johnson’s test facility there, first 
traced the ignition system for me. It 
has no battery or distributor, and 
there are no breaker points nor air 
gap to adjust. 

Flywheel magnets and stator coils 
generate the current that charges the 
capacitor. Another magnet—on the 
flywheel hub—excites a sensor coil 
that alternately closes two electronic 
switches. The switches send current 
from the capacitor to individual ig- 
nition coils in proper firing sequence. 

Next, Dewey pointed out the spark 
plugs. A new surface-gap type, they 
have tungsten-alloy electrodes and a 
built-in auxiliary gap. The result, 
Johnson engineers say, will be greater 
engine efficiency, better idling, and 
longer plug life. 

Inside the cylinders, Johnson uses 
a loop-charging system—a first for a 
two-cylinder outboard. This is a rela- 


Ignition coil for each cylinder receives cur- 
rent from the capacitor, boosts its voltage, 
and then feeds it to the spark plugs. 


With the new low-profile Johnson 50 on a 15-foot Glastron, Jim Roe gives it the gun. 


tively new and more efficient method 
of recharging an outboard’s cylinders 
with a fresh mixture of fuel and air, 
then scavenging the burned gases 
from those cylinders after firing. 

Tuned exhaust, controlled cooling. 
Another invisible “never-before-in-a- 
twin-cylinder outboard” feature is the 
50’s tuned exhaust. Exhaust gases 
flow through carefully shaped pas- 
sages designed for maximum flow and 
control of tuning pulses. The gases 
are then fed into a closed-end mega- 
phone and finally discharged below 
water level through the propeller hub. 
The tuned exhaust system has been 
fitted into the space usually taken up 
by an untuned one. 

The 50’s cooling system is both 
temperature- and pressure-controlled 
—still another first. At slow speeds, 
the thermostat is in control and keeps 
the engine warm for smooth running 
and fuel economy. When you shove 
the throttle forward and the engine 
speeds up, higher pump pressure 
opens a valve that increases water cir- 
culation and, therefore, the amount of 
engine cooling. 


Overboard fuel drains, Dewey said, 
have been completely eliminated. All 
fuel is burned up, thanks to “straight- 
in” induction, which has no fuel-col- 
lecting pockets. 

Later I learned about the new ex- 
haust-release system that progressive- 
ly isolates sound as engine speed 
rises. And I was told how computers 
helped design crankshafts, bearings, 
and brackets, and figure exactly the 
best possible gear ratios. 

We shove off at last. When you real- 
ly like to drive a boat, you can only 
listen to so much slide-rule and com- 
puter talk before your enthusiasm 
sets your fingers twitching for the 
throttle. So, taking the helm, I ex- 
ercised the mystery engine at every 
speed from idle through trolling, 
three-quarter cruise, and (most of the 
time) full-speed ahead. 

It’s a hot-blooded handful. Shift- 
ing, by remote electro-hydraulic con- 
trol, was smooth; so was throttle re- 
sponse as she wound up to 5,500 rpm. 
And a very welcome bonus was the 
quiet way this new low-profile 50 did 
its job. GE 
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Rocker 


Picnic table 


patio functions shown, It’s easily made 
irom MDO (medium-density overlay) ply 
assembled with two-by-two cleats 


It knocks 


or transport 


Just a year ago we introduced designer 
Lester Walker to these pages with plans for 
one of his Living Machine: 
couch-bed-table which he called Turniture 
When we wanted a multipurpose 
we asked Walker 
niture Il—and he 


ul piece that serves all the 


wood, 
30 wingnut/bolt/washer sets. 


—a convertible 


and 


unit for down for flat winter storage 


ends of crawl 
and 


a st Close 


ation wagon. 
center photo 


to design n 


outdoor use, 
and build 
with this delig| 


Playhouse 


nnel below 


up through 


it becomes a roofed playpen for a toddler 


came 


Bar 


For 4-in-1 Patio Fun Build This 


PLYWOOD ROCKER-TABLE 


This family rocker flips over to become 

a picnic table and toddler’s crawl-through 
—or onto its side for a service bar. 

And it knocks down for winter storage 


By LESTER WALKER / Architect 


The passing of the front porch left a void in neighborly 
relaxation that has been filled by the backyard patio. 
I designed this four-man rocker as a replacement for the 
old porch swing, but realized it would have to earn its 
space with other outdoor functions. So it converts to a 
picnic table/playhouse or a service bar by merely being 
flipped onto its back or side. 

The unit is structurally engineered to avoid any 
necessity for framing. The plywood panels, bolted to 
two-by-two cleats, brace one another to form a stable 
structure no matter how the unit is positioned. If you 
want a cleaner corner on the cleats, you can substitute 
poplar for the standard pine lumber called for in the 
plans. Glue all cleats in place before drilling for and 
driving flathead screws from the opposite face. All 
heads are countersunk to set flush and are merely 
painted over in the model shown. But, since all cleats 
are permanently attached, you can sink the heads 
deeper and putty over them if you prefer. 

One of the advantages of MDO plywood (if your 
lumber dealer doesn’t stock it, have him order three 
sheets of exterior grade for you) is that it needs no sur- 
face sealing or undercoat. Before you apply the exterior 
enamel, be certain to sand all cut edges carefully, then 
give them a couple of extra coats of the enamel to guard 
against splintering. If you plan heavy use of the rocker 
on a rough surface, you may want to protect the curved 
edge from wear by nailing on aluminum strap or sec- 
tions of split garden hose. 

Since assembly takes only 20 minutes, you may want 
to knock down the unit and cart it along to a summer 
cottage. The parts fit easily into a station wagon, or 
could be carried on the top of a sedan. 


Finger-snug all the 
wingnuts for easy 
disassembly. Along 
with the 3"-long 
bolts and the 1%”- 
diameter washers, 
wingnuts are gal- 
vanized to resist | 
,weather exposure. 


One-man assembly starts (in table position) by bridging rocker 
panels with tabletop. Anchor one end before positioning other. 


NM а 
Flip unit over to rocker position; bolt іп both seat bottoms; 
drop in seat backs against cleats set 15 degrees from vertical. 


Slide tension bar between two-by-two cleats at center of seat 


panels. A 34" space is provided between these cleat pairs. 


Turn page to see how to cut the main 
pieces from three sheets of plywood 
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PLYWOOD ROCKER-TABLE 


ASSEMBLY 


30 WING NUTS /BOLTS 


PARTS 


PARTS CUT FROM 5 SHEETS 94° MOO PLYWOOD xz" сияр а SORENTO эти 
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PERSONAL-USE REPORT 


Balance Control 
Tunes Your 
Hi-Fi to Your 
Living Room 


The quality of your home hi-fi sys- 
tem is the product of many variables 
—the type of tuner, deck, or turntable 
you use; the quality of your amplifier 
and speakers; and—not the least— 
your room acoustics. To bring these 
elements into rough balance, most of 
us depend on simple bass and treble 
controls. 

Now there’s a new type of tone-con- 
trol system that gives the hi-fi enthu- 
siast the same precise tonal control 
offered by the expensive commercial 
'graphic equalizers. I tried one of these 
new devices—the Advent Frequency 
Balance Control (FBC). With it, I 
can do just about anything, from ad- 
justing selectively on a single octave 
to fine-tuning the entire acoustic bal- 
ance of a musical group. 

The FBC hooks into your compo- 
nent system. It consists of 20 linear 
level controls—10 for each stereo 
channel. Each adjusts the volume of 
а single octave in the audio spectrum 
lover a range of + 12 db. All the oc- 
Itaves, 20 to 20,480 Hz, are covered. 
If you're a tape enthusiast, you'll 
be glad to know the FBC gives you 
onal control of sound inputs as well 
jas outputs. This means it will enable 
you to adjust the response character- 
istics of the records and broadcasts 
you tape. Better yet, these improve- 
ments go right on the tape. 

'The Frequency Balance Control is 
[made by Advent Corp., 377 Putnam 
Ave., Cambridge, Mass. At present, 
lavailability is limited. Price? Around 
$200.—Jim Davis 


Each of these sliding levers controls the 
lume of a specific octave in the audio 
[тесп Result? You get precise tonal 
ontrol over the entire audio range. 


Wa 
ШШЕ 


STATION SELECTOR i. 


€ 


xe MULL METE 


By) PRESS-ON COMPASS ROSE 8 


You take a radio bearing Буя rotating the tate the antenna dial until null meter 
unit until North on compass aligns with indicates minimum signal. Then read bear- 
the index line. Tune in a station and ro- ing from the dial, opposite index line. 


Ё = NORTH 


PERSONAL-USE REPORT 


Hand RDF/Compass 
Finds Your Position 
on Land or Sea 


Whaat makes Hartman Marine’s new one- 
pound RDF unusual is the clever way it com- 
bines a small, yet accurate, compass with a sen- 
sitive AM broadcast receiver. You can use the 
$60 portable radio-direction finder anywhere. 
The RDF performed impressively. Its com- 
pass swung energetically, yet settled without 
fidgeting. Tuning was sharp, sound crisp, 
null-meter needle lively. I could take two bear- 
ings easily in five minutes, to an accuracy of 
a few degrees. Hartman is at 65 7th Ave., 
Newark, N.J. 07104.—Erik H. Arctander 


VARIATION 7*W. 


To find your position, first mark a map Navigational Guide. Apply magnetic vari- 
or chart with locations of stations on ation to the compass bearings and plot 
which bearings were taken—they're in the the resulting true bearings on the map. 
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PERSONAL-USE REPORT 


Automatic Pilot for 


Here’s big-boat luxury—an 
electronic helmsman sized 
and priced to fit your boat 


By CHARLES R. MEYERS 


You don’t have to wait until you up- 
grade to a 60-foot yacht to enjoy one 
of its luxuries: For the first time, an 
outboard skipper can have the com- 
fort, convenience, and safety of navi- 
gating with an automatic pilot—and 
at a budget price. The new Ametek/ 
Calmec Mark I ($295, installation 
extra) is a lightweight, low-power- 
drain outfit specifically tailored for 
boats of less than 25 feet. 

The total weight is somewhere be- 
tween 11 and 12 pounds and the usual 
bulk of an automatic pilot—far great- 
er than an outboard console can ac- 
commodate—is missing. The control 
unit, which looks like an adjustable 
dial-type compass card, measures 
approximately five by five by seven 
inches, small enough to fit a skiff’s 
dashboard. The drive unit can be 
mounted in any position, motor for- 
ward or aft, as long as the sprockets 
line up accurately. Thus it fits all 
standard steering installations. 

Most automatic pilots work with a 
single photoelectric cell and a ser- 
rated card to effect variances of light 
upon it. On the Mark I, two cells, 180 
degrees from each other, function 
through a bridge circuit. The claim 
is greater accuracy. 

On the water. In the shakedown 
test I gave it, it functioned admirably 
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in rough, foggy, and tranquil waters— 
literally providing an extra pair of 
hands aboard. Among gains: 

ө During a spell of fishing, I was 
able to leave the wheel unattended 
to help in boating the catch. 

€ Ina pea-soup fog, but possessing 
buoy-to-buoy and buoy-to-shore com- 
pass headings, I was able to navigate 
electronically, without difficulty. 

€ Ina nasty ground swell, offshore, 
the Calmec relieved the helmsman of 
the strain of fighting the wheel to keep 
up forward way. 

€ Cruising after dark, via moon- 
light, the pilot was an inestimable 
help simply by freeing a man for look- 
out duty. 

Setting it up. 'То fit your particular 
boat, you'll require a steering-shaft 
sprocket, push-pull switch, wiring, 
and choke cable—an expenditure over 
the basic price which shouldn't exceed 
$20. Information and complete in- 
structions for do-it-yourself installa- 
tion are included. 

A standard 12-volt battery system 
gives the Calmec a torque output of 
60 inch-pounds. Steering consump- 
tion is 1.8 amperes; on-course con- 
sumption, 100 milliamperes. Any 
alternator- ог  generator-equipped 
modern outboard will handle this 
drain without difficulty, of course. The 
drive motor merely turns the boat’s 
steering wheel. 

What if that 60 inch-pounds of 
torque output, at the clutch, is insuffi- 
cient for your boat? It can safely be 
increased up to a hefty 120 by put- 
ting a larger sprocket wheel on the 
steering shaft—thus increasing the 
torque output and decreasing the re- 


Set desired heading on this control unit 
and your boat will maintain its course— 
especially handy for trolling, as at left. 


Outboards 


action time. The torque needed to 
turn your wheel is the determining 
factor. It tells whether the pilot will 
work, and, if so, what size sprocket 
wheel must be used to make it work 
satisfactorily. 

How you use it. You dial the com- 
pass course desired and engage the 
Mark I with a single lever that is both 
clutch and switch. The pilot has a 
360-degree memory (in contrast with 
most other units that work in 60-, 90-, 
or 100-degree quadrants). You must 
remember, however, particularly if 
you're navigating near obstructions or 
other boats, that the unit always fol- 
lows the short way ’round if you dial 
180-plus degrees. 

Just turning the steering wheel act- 
uates the manual override, without 
disengaging the auto-pilot. It enables 
you to take temporary control of the 
boat in order to swing around drift- 
wood, buoys, other boats, and so on. 
Upon releasing the helm, the Mark I 
resumes its job. Remember, an auto- 
pilot does not eliminate the helms- 
man. You must stand by, looking out 
for obstructions in your path. 

The control component is high-im- 
pact PVC (polyvinyl chloride). The 
joints are male and female V type, 
with neoprene O-rings for waterproof- 
ing, where the case fits together. All 
printed circuits and interior electrical 
connections are heavily sprayed for 
moistureproofing and salt-corrosion 
protection. Under normal conditions, 
the Calmec Mark I is impervious to 
heat and cold. Purely as an extra pro- 
tective measure, we covered the con- 
sole installation with snap-fastened 
canvas when it wasn't in use. 


| 


Motor drive unit, installed above, controls 
steering via chain-and-sprocket setup. Cal- 
mec's total weight: 11-12 pounds. 


Typical installation shows relationship be- 
tween dash-mounted control unit and the 
motor. It can be a do-it-yourself project. 


Accessories and options. For push- 
button override, at $48, you can install 
a remote “dodger” with a 20-foot 
cable. It enables you to change your 
boat’s heading by simply pressing an 
appropriate control button—port or 
“ starboard. When you lift your finger- 
„tip, the auto-pilot goes back to work 

and returns the hull to the original 
- course. 

A Cruise Control option ($12.95) 
gives you a dial adjustment that guar- 
antees that the auto-pilot will perform 

* at peak efficiency whether you run at 
high or low speeds—at the same time 
eliminating the possibility of incorrect 

|» sprocket ratios. 
Dual station controls, hydraulic 
Steering, and adapter kits are avail- 
able for special-situation problems 
-and larger boats. Such popular steer- 
.ing mechanisms as  Steermaster, 
Morse 400, Morse Command, Tele- 
flex, OMC, and Ride Guide can be 
attached with kits designed for the 
purpose. 

The Mark I is made by Ametek/ 

Calmec, 5825 District Blvd. Los 

Angeles, Calif. 90022. Ge) 


i 
$ 


UltraDrill combines four 
controls in a double-in- 
sulated housing for safe, 
convenient operation. 


The Drill 
with the 


Locked-In Memory 


With four controls for speed and 
direction, this drill can do a lot more 


for you than just bore holes 


Some electric drills have variable 
speed. Some have a lock button to 
maintain a specific speed. And some 
will run in reverse. But a new drill 
that I have been using has all three of 
these features, plus a fourth that lets 
you preset the drill to deliver a specific 
speed, time after time. This versatile 
new tool made by Rockwell is appro- 
priately named the UltraDrill. 

Working around the shop, I found 
the preset button a very useful feature. 
Finger control of speed with other 
drills is arbitrary at best—okay for 
single actions. But repetitive jobs, 
like driving a couple of dozen screws, 
can be done most efficiently when the 
right speed is automatic. 

The reversing switch makes pos- 
sible power removal of screws. What's 


Right speed íor masonry is 
indicated by steady powder 
buildup around bit. 


There's no clutch, so you 
must release the trigger as 
soon as a screw is seated. 


more, it makes for more efficient use 
and longer life of wire wheels, sand- 
ing disks, and polishing wheels. When 
the bristles on a wire brush get to 
leaning in one direction, you reverse 
the drill and they straighten up. With 
reverse-at-will action, I did a great job 
of paint mixing, too. 

For most drilling jobs, it's best to 
squeeze the trigger slowly until you 
achieve the best combination of speed 
and torque. You can often eliminate 
the need to punch a starting hole by 
beginning with a next-to-nothing drill 
speed. Once you're started, finish up 
with the most efficient speed. 

The Rockwell UltraDrill comes in 
two sizes—a !/4-incher (model 82) for 
$32.95, and a %-incher (model 89) 
for $36.99.—R. J. De Cristoforo 


When metal curls out of а 
hole like this, you know 
speed and torque are right. 
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Out in the wilds you have to be able to handle emergencies by 
yourself. You should have the know-how to give first aid, make 
repairs that are necessary, and provide food and shelter. 


Gear that brings you help when you need it 


How to Travel. 


You'll be ready for almost any emergency 
if you're carrying the right equipment 
when you take your RV off the highways 


By LEE OERTLE 


Т зау» recreation vehicles, with four-wheel drive апа 
high ground clearance, can take you far off the road. 
And they can do it with such ease and comfort that you 
might never consider the need for emergency camp gear. 
But once you leave civilization you'll have to be self- 
sufficient should something go wrong. Will you have 
enough water and food if your rig breaks down and you’re 
stranded? Can you free your RV if it gets stuck in mud 
or soft sand? Can you treat minor injuries, or signal for 
help? A few simple items tucked into your RV storage 
compartment can prepare you for emergencies like these. 
Think about the type of problems that you may run into 
where you'll travel, and prepare for them ahead of time. 
Here are a few suggestions for safer, happier vacations. 


A yellow-smoke candle puts out a bright 
cloud that stands out against dark foliage; 
it works best where you need it most. 
Self-lighting candles cost about one dollar. 


A signaling mirror lets you aim a bright 
reflection to attract the attention of res- 
cuers. In a pinch you can use your RV's 
rear-view mirror, but it's harder to aim. 


Reflective tape or bright cloth laid out to ~ 
spell HELP tells the world you are in trou- 
ble. Planes passing overhead can spot your 
signal and relay it by radio. 


Sources for survival and signaling equipment 


Water purifiers (Aquapac shown): West- 
ern Ogden Purifier Corp., 7906 Santa 
Monica Blvd., Los Angeles 90046. De- 
salting Kit (not shown): lonac Chemical 
Co., Birmingham, N.J. 


Signal mirrors; marine kit (red flares, 
smoke candle, water-marker dye, whis- 
tle): Allen Marine, Hicksville, N.Y. 


Waterproof matches: Victor Match Co., 
Oley, Pa.; Survival Research Labs., 17 
Marland, Colorado Springs 80906. 


Yellow smoke candles: Dela Enterprises, 
Escondido, Calif. 92025. 
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Life-support, rescue kits: Hope Indus- 
tries, 112 Voice Rd., Carle Place, N.Y. 


Wallet kit: Walle-Hawke Corp., P.O. 
Box 1024, Burlington, Vt. 05401; Quikit, 
Corona, Calif. 91720 (first aid). 


Flotation-tire chains: Campbell Chain 
Co., c/o Motor Rim & Wheel, 2860 E. 
Pico Blvd., Los Angeles 90023. 
Electronic safety flare: Guest 
Bloomfield, Conn. 06002. 


Corp., 


Compressed-gas horn: Grover Products, 
3424 E. Olympic, Los Angeles 90023. 


Metal match; distress flasher; water still; 
lightweight block and tackle: Orvis Co., 
Manchester, Vt. 05254. 


Flare pistol; matchcase-compass-signal 
mirror; plastic jugs; first-aid and snake- 
bite kits: Morsan Inc., 810 Rte. 17, 
Paramus, N.J. 07652. 


Gasoline generator-charger: Ralph Elec- 
tric Plants, 636 Bway Blvd., Chula Vista, 
Calif. 92010; Morsan Inc. (see above) 


Rescue blanket; solar still; survival tent: 
Dick Cepek, 9623 California Ave., South 
Gate, Calif. 90280. 


Safely in the Wilds 


A spare hydraulic jack can help you out of 
bogs, and simplifies many repairs. The hand 
pick is good for digging; chaps brush to 
give you extra traction on muddy ground. 


A compact block and tackle can pull you 
out of trouble, drag fallen trees off the 
roadway, lift people or stretchers up a 
steep grade, or right an overturned RV 


Gear to get your camper over the rough spots 


Heavy-duty tire chains take you across 
soft spots and on your way. Flash floods 
can turn dry surfaces into mud in a few 
minutes. Take along a tow chain, too 


Gear that keeps you going until help comes 


Extra water containers may 
stretch a vacation or save a 
life. Plastic jugs won't scratch 
RV interiors. 


Store fish hooks, medical aids, 
cutting tools, etc., in the 
Walle-Hawk—a pack that fits 
your shirt pocket. 


Waxed matches in a waterproof 
case can light the campfire that 
warms you and your food while 
you await rescue. 


The Ogden water purifier will 
give you clean drinking water if 
your tanks run dry. Only a still 
will remove salt, however. 


A gasoline-powered generator charger is an all-around emergency 
tool especially useful for coach travelers. It will drive small power 
tools, charge car and coach batteries, and operate radios. It will 
also power a brilliant light for signaling or emergency repairs, 
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Now: A CONCRETE THAT 


Forget about joints . . . shrink 
cracks . . . and shrinkage . . . 
with shrink-comp cement 


By RICHARD DAY 


l you have ever poured concrete for 
a project around the house, you know 
what shrinkage cracking is. You 
probably watched with dismay as 
those cracks developed. Now that’s 
all over, as a new product that the 
construction industry has been using 
becomes available to do-it-yourselfers. 
Its called expansive cement—and it 
will put an end to most cracking in 
concrete. 

Expansive cement looks like regu- 
lar portland cement. It works and 
finishes the same or better and it’s 
just as strong and durable. But ex- 
pansive cement reverses the drying 
process of concrete to virtually elim- 
inate shrinkage cracking. (It can’t, 
of course, overcome cracks caused by 
settling, overloading, or poor design.) 

Concrete made of regular portland 
cement tends to shrink as it dries and 
hardens, like mud in a dried-up pud- 
dle. The drying shrinkage of concrete 
is held back by friction with the 
ground or by bonding with reinforcing 
steel in the concrete slab. This cre- 
ates stresses that pull the concrete 
apart. 

First it expands. Normal concrete 
shrinks about 0.1 percent from its 
initial size. Shrinkage-compensating 
concrete—or shrink-comp, as we shall 
call it—expands at first, about 0.07 
percent in 10 days. Not much, but 
enough. It then shrinks, and usually 
stays about 0.04 percent over its initial 
size. 

Early shrink-comp slabs with 100 
feet between joints have not cracked 
after several years of exposure. (Joint 
spacing for regular concrete is 10 feet 
or less.) 

Shrink-comp can help you build 
large concrete projects with nary a 
crack—perfect for long sweeps of pav- 
ing around the house and yard, or 
walls, steps, floors, and swimming 
pools. And how about a crackless 
concrete tennis court? Don’t bother 
with little things—flowerpots or patio 
flags. They’re not big enough to in- 
vite shrinkage cracking. 

Needs less reinforcing. With shrink- 
comp, you can use a lot less reinforc- 
ing than you need to minimize cracks 
in ordinary concrete. Recommended 
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minimum steel reinforcing for ordi- 
nary four-inch-thick slabs is No. 3 
(3%%-inch) deformed steel reinforcing 
bars set on 18-inch centers each way. 
For six-inch slabs the No. 3 bars 
should be spaced on 12-inch centers 
each way. Reinforcing should be 
doubled around openings and intru- 
sions into the slab to give added 
strength in these weakened areas. 

Steel reinforcing in shrink-comp 
slabs should be positioned at the top 
one-third point of the slab. Never lay 
the bars on the subgrade and pull 
them up after the concrete has been 
placed. 

Place the bars on cull concrete 
bricks or wire “chairs” resting on the 
subgrade. Or you can place the con- 
crete in two courses. Strike off the 
bottom course one-third of the way 
down from the top. Lay the bars, and 
then place the upper course. 

Rebars should be laid at right an- 
gles to each other and tied together 
with No. 16 wire at every intersection. 
Overlap the bars 20 diameters at the 
ends (about eight inches for 34-inch 
bars) and wire them together, too. 

Free-standing walls that are not 
spread on the ground need more rein- 
forcing. On a four-inch-thick wall this 
would be No. 3 rebars on 11-inch cen- 
ters each way. Reinforcing should be 
placed in the center of the wall. 

Square shapes are best. The proj- 
ect’s shape has an effect on expansion. 
Best is a near-square with a 1:1 
length-width ratio. Projects with up to 
a 3:1 length-width ratio are okay, 
however. For length-width ratios of 
more than 3:1, experts advise putting 
in a joint that breaks the shape into 
panels no longer than three times the 
width. A 12-by-36-foot shrink-comp 
driveway, for example, would need no 


Shrink-comp, in the bag on right, expands 
on setting, preventing shrinkage cracks 
common with type II portland cement (left). 


joints. A 10-by-36 drive would need 
one joint placed across the width at 
the 18-foot center point. (Actually, 
I'd even be tempted myself to forget 
that joint and take my chances on 
getting a crack.) Without expansive 
cement, the 12-foot driveway would 
require four joints across and one 
down its length to control shrinkage 
cracking. 

Mesh or rebars should be stopped 
at a joint—not carried across it. This 
lets the joint move and prevents any 
strain caused by movement of either 
slab. Joints can be tooled in to one- 
sixth of the slab depth, or they can 
be formed with wood inserts. 

Don't place shrink-comp walls or 
slabs against other walls or slabs with- 
out placing a roofing paper or poly- 
ethylene bond-breaker between. If the 
existing masonry or concrete surface 
is smooth, an oil coating will do. 

Curing's still needed. Adequate cur- 
ing is needed to keep enough water 
in the hardening shrink-comp for it to 
continue expanding. The easiest way 
is to roll or spray on a curing com- 
pound such as Seal-tite Cure-Hard 
made by W. R. Meadows, Inc., 29 
Kimball Street, Elgin, Ill. 60120. Use 
two coats applied at right angles to 
each other. - 

If you mix your own shrinkage- 
compensating concrete, don’t stint on 
cement. The rule-of-thumb 1:2:3 ce- 
ment-sand-gravel mix will work if you 
don’t prefer to use the more accurate 
weight-batching technique. (It is de- 
scribed in my book, Concrete and 
Masonry, which may be available in 
your library.) Mixing is no different 
than for regular concrete. 

If you order shrink-comp ready- 
mix, ask for a six-bag air-entrained 
mix with a four- to six-inch slump. 


Expansive cement (right) is slightly lighter 
in«color than type II cement of the same 
brand, but handles about the same. 


DOESN'T NEED JOINTS 


Air-entrainment increases concrete's 
ease of working and makes it highly 
resistant to freezing and thawing. A 
six-bag mix contains six sacks of ce- 
ment per cubic yard. Slump is a 
measure of how easily concrete works: 
The greater the slump, the easier the 
work. 

You may find that the toughest 
thing about expansive cement is get- 
ting it. The distribution isn't yet 
geared to supplying us do-it-your- 
selfers. One brand, Chem-Comp, is 
available in bulk and bags. You can 
get it if you try. First call the larger 
ready-mix producers in your area. If 
one of them happens to have a big 
shrink-comp concrete job going, he 
will hold a supply of bulk expansive 
cement and sell you a load or two of 
shrink-comp ready-mix made from it. 
Most of the expansive cement around 
is in bulk form. 

To get sacks of expansive cement, 
visit a heads-up local building-mate- 
rials dealer and ask him to order some 
for you through one of the manufac- 
turers. 

If your dealer can't help, write di- 
rectly to the nearest cement manufac- 
turer (see list) and ask for the name 
of a local dealer from whom you can 
order. You cannot buy cement from 
a manufacturer. Distribution is not 
set up that way. 

Shrink-comp is generally available 
nationwide, although it may have to 
be shipped to you if you live in the 
deep South or the Rocky Mountain 
states. One day—not too far off—you’ll 
be finding it tough to get the old 
shrinkage-type cement. 

Costs a bit more. Once your sacks 
of expansive cement arrive at the 
dealer, you can have them delivered 
to your house for mix-it-yourself use 


Steel reinforcing is vital. Tie rebars at ev- 
ery intersection and at lap joints with 
#16 wire. Block steel up off the ground. 


с 
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Big areas with no joints speed the work, especially if you use tools like this bull-float. 


or have them taken to a ready-mix 
producer. 'The ready-mix man should 
be allowed a slight extra charge for 
handling the cement in bags—but you 
should get credit for furnishing the 
stuff. 

Cost of expansive cement is not pro- 
hibitive, but it does run more than 
regular portland cement. Per bag, the 
premium is about 50 cents. You can 
expect to pay about 10 cents a square 
foot more for your project than you 
would with conventional concrete. 
This includes the cost of reinforcing 


Best way to get shrink-comp is in ready- 
mix form. Find a dealer who stocks it and 
ask for a six-bag mix with six-inch slump. 
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steel. That’s pretty good, when you 
consider the additional values that 
you're getting for your money. us 


Makers of shrink-comp cement 

Kaiser Cement and Gypsum, 300 Lake- 
side Dr., Oakland, Calif. 94604. 

Medusa Portland Cement, Box 5668, 
Cleveland, Ohio 44101. 

Penn-Dixie Cement, 60 E. 42nd St., 
New York, N.Y. 10017. 

Southwestern Portland Cement, 1034 
Wilshire Blvd., Los Angeles 90017. 
Texas Industries, 8100 Carpenter Free- 

way, Dallas, Tex. 65247. 


SHRINKAGE-COMPENSATING CONCRETE 


CONVENTIONAL CONCRETE 


abo 


abo ЕЯ 
CONCRETE AGE IN DAYS. 
Shrink-comp expands during early setting 
stages, then shrinks. The expansion off- 
sets the shrinkage and prevents cracking. 
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Modern, compact sanitation systems help make your RV, 
boat, and even your tent a better place to live 


For the traveling family: Take-Along 


Marine-type toilets like this one by Town- 
send use fresh water for each use, draining 
into a holding tank. They're best suited for 
use near water supplies and dump stations. 


High-velocity jet oí water provides vigorous 
flushing action that saves your RV's water 
supply, makes the most of holding-tank 
capacity. Above is Thetford's Aqua Magic. 


Complete sanitation system, with its own 
built-in holding tank, is offered by Mono- 
matic. By recirculating filtered and treated 
water, it gives 80-time use before draining. 


Tes modern RV is in every sense a camper's home 
away from home—a place of comfort and convenience. 
Included in all the glamorous equipment that contributes 
to this comfort and convenience—heating, air-condition- 
ing, fully equipped kitchen—is the unglamorous toilet. 
But lowly as the toilet may be, few camping families 
would want to hit the road without one in their camper. 

There are four basic approaches to sanitation systems. 
The type you choose should suit your style of travel va- 
cation. Let's see how. 

Marine types. These, probably the most common de- 
sign, are adapted from the toilets used on large pleasure 
craft. They use fresh water to flush (usually by foot 
pedal) into a holding tank mounted beneath the vehicle. 
'They can limit you, if you plan to do a lot of long-range 
bush camping; at about a quart a flush, they simulta- 
neously use up your water supply and fill the holding 
tank. A small family with a typical holding tank gets 


[p sind 


about five days' use before they have to head for a dump 
station to drain it. 

If you plan to camp in developed sites, or near civili- 
zation where fresh water and a sump station are at hand, 
marine toilets are a good choice. They are generally as 
simple to maintain and as odor-free as the toilet in your 
home. Prices, with holding tank, run around $200 and up. 

Self-contained units. These vary in design but all have 
a built-in holding tank. This, plus their compact size, 
makes them a good choice in small RVs or as an addition 
to old trailers without holding tanks. 

Some, like Monogram's Monomatic, have a recirculat- 
ing system that uses the same filtered, chemically treated 
water for flush after flush. Others, like the Corlon Con- 
vertible, use fresh water for each use. You'll get more 
use out of a recirculating unit before it needs emptying 
than you will out of a fresh-water flusher—about 80 flush- 
es versus 50—but the fresh-water systems tend to be more 


Let Your RV's Exhaust System Burn Up Wastes 


Did you know the exhaust from 
your RV could actually help fight 
pollution and spare you the unpleas- 
ant task of holding-tank evacuation? 
Well, it can—if equipped with a new 
device called Thermasan—by vaporiz- 
ing wastes that could enter our 
streams and rivers if disposed of in 
the usual manner. 

Thermasan works like this: Toilet 
wastes and wash water collect in a 
holding tank. Through chemical and 
biological reactions, and vibration 
caused by vehicle movement, all 
wastes decompose to a liquid state. 
When the RV is running, this liquid 
is pumped to a sanitizer—a sort of 
short, fat, stainless-steel “muffler” 
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connected to the exhaust pipe. Here, 
intense heat vaporizes all bacteria 
and wastes, and water vapor passes 
out the tailpipe. 

Temperature over 500 degrees. Lo- 
cated on the sanitizer is a heat probe 
that monitors the temperature of the 
exhaust. If the temperature drops be- 
low a specific temperature, the probe 
shuts off the waste pump. This tem- 
perature—over 500 degrees—is usually 
reached at a vehicle speed of about 
35 mph. 

A dash-mounted control panel lets 
you turn the system on and off, but 
the temperature probe always con- 
trols the waste pump. This prevents 
waste from entering the exhaust at 


temperatures too low to completely 
oxidize bacteria. 

I recently completed a 1,000-mile 
trip in a Dodge Motor Home 
equipped with the Thermasan, and 
the system worked flawlessly. At no 
time could I detect any odor coming 
from the exhaust. In fact, studying 
the exhaust gives no indication that 
the Thermasan is operating at all. 

More sophisticated tests run by the 
National Sanitation Foundation indi- 
cate complete kill of all bacteria. 

Pollution zero. In addition, an in- 
dependent testing lab in Detroit 
checked Thermasan-equipped vehi- 
cles against federal auto-emission 
standards and found no increase in 


Comfort Stations 


odor-free. (Some people object to the sweet smell of the 
deodorizing chemicals used in recirculators.) At 80 
flushes per charge, a self-contained unit will give about 
the same amount of service between drainings as will a 
marine type with an average holding tank. 

Certain self-contained units are fully portable. Thet- 
ford’s Porta Potti and Corlon’s Tota-Toilet have suitcase- 
style handles molded into their cases for easy carrying. 
You can take them along when you go tenting, and shift 
them from camper to boat. You control the amount of 
water used for each flush with a hand pump, and if you’re 
stingy you can get as many as 65 flushes before it's time 
to drain. Unlike built-in units that drain through fittings 
leading to the bottom of the RV, you drain these toilets 
by detaching the bottom-mounted tank and carrying it 
to a conventional toilet or dump station for emptying. 
They tend to be free of odors. 

If you plan long-range travels, many of the self-con- 
tained units can be rigged to empty into a separate hold- 
ing tank. 'This gives you almost unlimited range—you 
use little water, and you can go for weeks without drain- 
ing the system. Prices run from around $100 for the 
Porta Potti to about $200 for the Monomatic. 

Incineration system. La Mere Industries uses a hot gas 
flame in their Destroilet to destroy wastes—and bacteria. 
The by-products of the incineration are water vapor, car- 
bon dioxide, and ashes. After about 40 uses you empty 
the ashes, but you needn't hunt up a dump station as 
you would with a water toilet. 

Because of its somewhat larger size, the Destroilet is 
most suited to cabin installations where septic systems 
are impractical, but its long-range capabilities make it 
a good choice for the boondock camper. Price is up 
around $350. 

Simple types. These low-cost models range from the 
folding seat with plastic bag to the hassock-styled cham- 
ber pot. Most campers find them inconvenient, unpleas- 
ant, and prone to odor. Unless you really need their easy 
portability in off-trail camping and such, you will prob- 
ably do better to invest in one of the effective sanitation 
toilets.—A. J. Hand 


Thetford’s Porta Potti is completely portable. Take it tent camp- 
ing, put it in RV or boat. For use, fill top section with water, 
add chemicals to holding tank, snap the two parts together. 
TIMER SWITCH BURNER 


BLOWER 
ASSEMBLY 


EXHAUST 
BLOWER 
ASSEMBLY 


EXHAUST 
DUCT 


Destroilet burns waste collected in the hopper, blasting it with 
a gas flame. Water vapor and CO» exhaust through flue. 


d 
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Rocker-switch on a dash-mounted control 
panel activates system. Lights indicate 
Thermasan in “ready” or “reaction” phase. 


hydrocarbons, CO, or oxides of nitro- 
gen. Neither test indicated any con- 
tribution to air pollution. 
Thermasan was first introduced on 
motor homes, but it’s also available 


Plastic tube leads from type-“A” holding 
tank (containing both toilet wastes and 
wash water) to waste pump under vehicle. 


for pickup campers. With a connect/ 
disconnect fitting on the waste line, 
you can use it in travel-trailer tow 
vehicles. A version in the works for 
boats could become the best answer 


Heat probe mounted beside cylindrical san- 
itizing chamber shuts off waste pump if ex- 
haust temperature drops below 500 degrees. 


to the problem of water pollution 

caused by pleasure-craft refuse. 
Thermasan is made by Thermasan 
Corp., Box 1285, Ann Arbor, Mich. 
48106. Price? $695.—Jerry Copeland 
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SUMMERTIME TIPS — —. _ 


The living is easier if you... 
Cos. 


Install a set of camper jacks 


If your trailer or truck camper lacks stabilizing 
jacks, weld ordinary car jacks to the bumper cor- 
ners. When you park at your campsite, you just 
insert the jack rod and pump until contact is made 
with blocks (or flat rocks) set underneath. Then 
if the floor of the camper is off level, merely 
pump the low corner (or corners) higher. 


Repair a broken grill Shut off unwanted showers 

If a barbecue grill comes loose Old tires installed on docks make 
from its supporting rod and can't good bumpers, but when a docking 
be reattached, here's an easy boat hits them, they often spray the 
fix: Get two pipe flanges and passengers. Heavy rain and high tide 
a pipe the length and diameter cause water to collect inside the rims 
of the rod. Sandwich grill be- at the bottom. Want a quick, easy 
tween the flanges; fasten to- solution? Cut out a small slot in the 
gether with four bolts. Then tread at the bottom of each tire. This 
thread the pipe into the bottom will drain the water away. 


flange and start your fire. 


Beef up your ice chest 


Add strength to a polyfoam ice 
chest to stack other stuff on top 
while at home or traveling. Us- 
ing the lid as a template, cut a 
piece of 3/16" tempered hard- 
board 42" inside each edge, and 
fasten it to the lid with any 
good white glue. This protection 
lets you use the chest as a seat, 
too, when you're picnicking. 


Calibrate your fishing rod 


Ever thought of marking off inches on 
your fishing rod? That way you'll not 
only know the size of that big one you 
catch, but you'll know which little ones 
to throw back. Use India ink and varnish 
over the markings to protect them. Adding 
your name and address is smart, too. 


Cover a camper sink 


Too little counter space in your camper 
kitchen or boat galley? Cut a piece of counter 
topping about 1" larger than the dimensions 
of the sink. Round the corners and rout the 
underside %2” byfal around so it sets 
solidly inside the sink rim. The removable 
inset makes a fine cutting board as well. 
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Look at the fun we have 
with our 


Three-Way 
Redwood 
Canoe 


Whether you're a sailor, an oarsman, or a 
fisherman at heart, this canoe you can build 
has personality to match your tastes 


By FLOYD McGUCKIN and JACK PAYNE 


Why limit yourself only to paddling a canoe? You can 
also sail it, drive it with an outboard, or—for real variety— 
row it like a rowboat. Not all canoes are ready for such 
three-way use, of course, and that's what this article is 
about. In it we'll tell you: 

€ How to build a low-cost rowing seat—one with per- 
formance that's equal to, or better than, high-cost outfits 
on the market. 

€ How to fit a Y-stern to a canoe you are building, or 
add a flat stern to one you already own. You can then 
mount an outboard on the craft's centerline—where it 
ought to be. 

өе And finally, next month we'll tell you how to build 
a simple sailing rig that has given us many pleasant hours 
on the water. 

Remember our redwood canoe? We made all of the 
above improvements on the 16-foot canoe we introduced 
in the March, 1967, issue of PS. This beautiful craft is 
made of thin redwood strips laid up over a form, smoothed 
off, and then fiberglassed. If you missed out the first 
time around, you may want to join the thousands who 
have now built this floating beauty. The plans offered 
on page 91 will show you how to start from scratch. 

The rowing seat. With this simple addition you'll skim 
over the water with so little effort you can outrun just 
about any muscle-powered craft afloat. Although we de- 
signed it to fit the PS redwood canoe, it can be used in 
any canoe, even a rented one. You don't fasten it—it 
simply rests in the bottom of the boat. Carry it along 
and use it when you choose. The canoe remains available 
for regular paddling or any of the other means of pro- 
pulsion. 

You make the seat out of 14” exterior plywood. Lay 
the parts out on a 2’-by-4’ sheet, and you'll have enough 
wood for the arms of the jig you'll need for bending the 
aluminum outriggers. 

The Y-stern. If you're planning to build the redwood 
canoe and think you might want to power it with a small 
outboard on occasion, take a look at this Y-stern modi- 
fication. It lets you keep the advantages of a double- 


Sail It Use clamp-on bracket to mount mast and leeboards 
on your canoe. Add a tiller and you're set to sail. 
Plans next month detail everything from rudder to fiberglass spars. 


Row It A rowing seat that rides on rollers just like the seats 
in racing shells lets you skim easily across the water 
at speeds you'd never be able to achieve with ordinary paddles. 


Yee 


With the Y-stern above or the flat 
Power It by Outboard stern on the following page, you 


can power your canoe with an outboard on the centerline. 
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SAW OFF PA 
à. CORNER 
BRACING 


PHILIPPINE Sw. 
MAHOGANY 


MOUNTING МОМ 
BLOCK ARA 


2'SQUARES KEEL OF HULL 


Save Time and Effort 


To simplify building the rowing 
seat, you can order the wheels, 
axles, wheel housing plates, stay 
rods, rubber base pads, outrigger 
arms, and blocks for $20 from 
Genrex, 77 Greenwood Ave., 
Midland Park, N.J. 07432. 


Rowing seat rests in bottom of canoe. You 
place feet through rope loops in footboard. 
On power stroke, extend legs and roll on 
wheeled seat to front of rails. On back- 
stroke, bend legs and pull seat to the rear. 


PHILIPPINE. 
MAHOGANY 


л SQUARES 


ended canoe—it has low drag and will 
paddle in either direction—and still 
lets you clamp your outboard on the 
canoe’s centerline. 

You build the Y-stern on the same 
formers as the double ender. The only 
change is in the rear stem piece. A 
transom is fastened to the modified 
stem with glue and screws. 

As you glue the first strip in place, 
you'll notice it doesn’t come all the 
way down to the top of former 1. 
Don't pull it down. Just nail it to 
the transom in a smooth curve from 
former 2, and cut flush. Then go back 
and nail it to former 1. 

The flat stern. If you already own 
a double-ended canoe and want to con- 
vert it for outboard use, the best way 
to do it is with the flat stern. This 
involves actually cutting a short sec- 
tion off the end of your canoe. The 
more you cut off, the wider the stern 
and the more stable the canoe, but 
about two feet is a good compromise. 


FIRST STRIP STAYS 
34" ABOVE EDGE 
OF МТ FORMER 


END 2-4 MOVED 
24' FROM 
N°} FORMER. 


Make sure to cut the section off at an 
angle seven degrees off a vertical. 

It's a good idea to tack a stringer 
between the gunwales just in front of 
the cut to prevent the canoe from pos- 
sibly springing out of shape after the 
cut is made. 

Once you've done the sawing, hold 
a piece of 34" Philippine mahogany 
against the rear, and scribe the outline 
of the inside of the canoe on it. Cut 
this outline and check it for fit inside 
the canoe. If your canoe has ribs in- 
terfering with the fit, remove them 
carefully with a sharp chisel. 

Fasten the transom inside the canoe 
with waterproof glue and screws. 
Then add the reinforcing knees and 
braces, plus an extra thickness of ma- 
hogany inside the transom for a 
clamping block. 

A layer of fiberglass cloth and sev- 
eral coats of polyester resin both in- 
side and outside the new joint will 
strengthen and waterproof it. 05 


REDWOOD CANOE 


...a beauty you can build 


You might encounter the twin of this 
handsome 16-foot canoe anywhere in the 
U.S. A flotilla of thousands like it are 
now afloat. 

Plans for building the canoe are avail- Popular Science Plans (B-2) 


r 
| Fill out the coupon below and send it witi 
| 
able. They are based on the plans that | 355 Lexington Avenue 
| 
| 
l 
l 
| 


$3.95 in personal check or money order tc 


appeared with the first article about the New York, N.Y. 10017 
original canoe [PS, March '67]. 

You build the canoe from thin strips 
ripped from wooden planks—redwood or 
other suitable wood. You coat the hull 


Enclosed is $3.95 for one copy of your nev 
plans for the Redwood Canoe. 


with fiberglass. Total weight is around | Name 
70 pounds. Costs may range from $100 | 
to $150. | Address 

Complete instructions come with the | __ е 
plans. The price: $3.95. Allow up to | City State Zip 
three weeks for delivery. ee ec RUNE! | 
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Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. 


ENLARGE HOLE 
TO INSERT 


MUFFLER CEMENT WASHER 


To fix a hole in a muffler, try this: Cut a 
metal washer large enough to cover the 
hole. Slip it onto a toggle bolt and shove 
the bolt into the hole. Swab hole and wash- 
er with muffler cement, tighten, and let set. 


Working a tight fan belt onto a pulley can 
be a real problem. Solution? Loop a short 
length of heavy cord under the belt and 
pull it up over the pulley. This pulls the 
slack out of a stiff belt, and at the same 
time guides it into the pulley groove. 


“SET SPRING LOOP 
Л ON CHISEL. 
AND SLIP OFF 
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Want an easy way to see if a spark plug isn't firing? Buy a neon glow lamp (NE-2, about 


20 cents in electronic supply stores). Attach thin enameled copper wires to each lead of 
the bulb, and wrap around the cable to the suspected plug. Start engine, and the bulb 
will light up by induction each time plug fires. If it fails to light, plug isn't working, and 
if it flashes in an irregular pattern, the plug is firing intermittently. 


A socket slipped over the ears of an open 
spring-type hose clamp will hold it open 
while you remove it. Replacement is simple, 
too—just position the clamp and pull off 
the socket. A %-inch socket works well 
with most common clamp sizes. 


To replace those stubborn springs on 
your next brake job, try a wood-carving 
gouge. Slip it through the spring loop, 
rest the tip on the spring pin, and lift 
the handle. The spring will slide down 
the gouge and into place over the pin. 


If that fan belt starts squeaking during 
your vacation trip this summer, dig your 
wife's hairspray out of the trunk and 
spray it on the inside surface of the belt 
and pulleys. Or if you’re a man of the 
times, use your own can of hairspray. 


Before you try drastic cleaning measures 
with harsh solvents to remove smudges 
from your convertible top, try rubbing the 
dirt away with an art-gum eraser. This type 
of eraser leaves no abrasive marks. It’s about 
15 cents in dime and stationery stores. 


Catch 8,000 rpm, fifth gear апа 
a look of envy, all at the same time. 
Yeeeeeehaaaaaa! 


The 350 street R-5 is that kind of bike 


a very sanitary looker with a heart of 
solid dynamite. Take a look at it. 
Then take a look at the specs. It's got 
a 36-horse twin pulling around just 
310 pounds of beautiful machinery. 

It's also got a five-speed gearbox 
separate instruments, waterproof 


brakes and a new frame patterned 
after our RD-56 road racer. That 
means the R-5 has handling to match 
the power and the looks. So turn one 
on and go see what all the excite- 
ment is about. 


YAMAHA 


3 Its a better machine 


e 
pim 
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pan, floating-ball antifreeze tester, belt- 
tension gauge, hose clamps, pliers for work- 
ing with clamps, and thermometer. 


foreground): water can, fast-flush, cleanser, 
corrosion-inhibitor flushing kit, pressure 
tester, overflow reservoir; (upper row) drain 


A cooling-system center like this one pro- 
vides everything you need for proper care 
of your own car's system. Left to right (in 


HOT TIPS ON YOUR CAR’S 


You can overhaul the system 
yourself with simple tools 
and do away with overheating 


By RICHARD DAY 


One of two cars hitting the road 
this summer will have a sick cooling 
system. Worse, its owner won’t know 
until overheating puts him off the 
road, car hood up, in a cloud of steam, 
and facing a hike for water. 

You can avoid such hard luck this 
season and for a long time to come 
by putting together and using a home 
cooling-system center. You can solve 
problems of overheating, overcooling, 
corrosion, leakage, and freeze-protec- 
tion. The only things you cannot do 
are radiator rebuilding and pressure- 
flushing. 

The center will solve problems of 
liquid-cooling systems. Air-cooled en- 
gines have different problems. 

Tools, testers, and other items 
you'll need are given in an accom- 
panying list. You're not stuck with 
these brands; they were chosen be- 
cause they're easily available and 
reliable. Prices may vary, but the 
center should cost about $60. With 
proper care, the testers will last a life- 
time. 

Two items are add-on improve- 
ments to your car's cooling system. 
You need one of each per car. The 
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Test belt tension midway between pulleys. 
Press until touch-tip touches your finger 
when sleeve is screwed to correct tension. 


flushing chemicals and rust inhibitor 
are likely to be used up, so you may 
want to keep several cans on hand. 

"Toughest item to find is the belt- 
tension gauge. Hang on while your 
auto-parts dealer orders one; or try an 
auto dealer's parts department. Belt- 
tension testers are often listed by auto 
makers as special tools. The tester we 
show is probably the least expensive 
you'll find. It gives spot readings. 
More expensive ones can give con- 
tinuous tension readings as you 
tighten belt adjustment. 

Leaks—a serious problem. Nearly all 
modern liquid-cooled cars have pres- 


| 


LT T0 $ 
USHED A 


RED ТЕ 
DEFLECT BE NSION 
В, 
«АЁ, 15 PUS THe 


B 
[s] 
Б 
© 
+ 


СЕ. 
1 


Remove tester and check feeler Баг. Its 
lower edge should line up with gauge line. 
Too low? Too tight. Too high? Too loose. 


surized cooling systems. Higher than 
atmospheric pressure raises the boil- 
ing point of the coolant. This helps 
head off overheating and increases 
overall efficiency. Any leakage pre- 
vents proper pressurization. It wastes 
antifreeze-coolant, too. 

A cooling system that is supposed 
to hold 15 psi, but actually holds only 
half that, lets coolant boil away at a 
21-degree lower temperature. It can 
make the difference between road 
trouble and an uneventful trip. 'The 
best way to look for leaks is with the 
system under its design pressure. The 

Continued 


Water can and drain pan keep control of Test system for pressure leaks by pumping To test radiator pressure cap, put it on 
coolant while you're working on the pressure tester to test point. Reading tester and pump until needle stops rising. 
tem. Never use them for oil or g should hold If not, look for leaks. It should hold steady for 10 seconds. 


COOLING SYSTEM 


To flush and fill, put the deflector in the radiator filler neck. Antifreeze tester needs no coolant warmup before test. Balls 
Remove the flushing T-cap and thread on a garden hose, using the expand and contract to compensate for temperature. Indicator 
double-female adapter. Turn on the water and flush system tip turns purple if coolant is corrosive; brown means it’s okay 


To test thermostat, run the engine. The Replace original-equipment hose clamps ^ Hose-clamp pliers have slots in the jaws 
reading should stay low, then climb to with new and better-gripping worm-drive to hold the ends of spring-type clamps 
opening temperature and fall off clamps. One size fits most radiator hoses Clamps can go in at either of two angles 
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pressure tester will let you do this. 

Using a pressure tester. With the 
engine cool, install the tester’s rubber 
adapter to suit the radiator filler neck. 
Most modern cars have a 34-inch- 
deep filler neck. If yours does, install 
the adapter with its rabbeted end 
looking at you. Radiator water level 
should be topped off to spec, usually 
114 inches below the top. Wipe the 
filler neck clean and inspect the cap- 
tightening flanges for damage. Run 
a wire down the overflow tube to see 
that it is not restricted. 

Tighten the tester on the radiator 
filler until its stops come against the 
cam-lock flange stops.  Carefully 
pump the plunger until the pressure 
gauge reads at the test point for your 
car’s cooling system. While this is 
often stamped on the radiator cap, 
it’s better to check your owner’s man- 
ual spec. The wrong cap may have 
been installed. 

Never pressurize a cooling system 
higher than the test point, or more 
than five psi above the pressure spec 
(when the tester has a numbered 
pressure scale). Too much pressure 
can blow the solder seams in your 
radiator tank and run up a big repair 
bill. 

The cooling system should hold its 
pressure if there are no leaks. Cold 
leaks under pressure show up most 
often at hose connections, around the 
water-pump shaft, and at the gas- 
keted joint between the engine block 
and the water outlet (thermostat 
housing). 

To correct leaks, Tighten hose 
clamps, replace leaky gaskets using 


X 1 
Install the overflow tank and fill it halfway 
with antifreeze-and-water mixture. Replace 
the hose and radiator cap. 
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a good gasket cement, and torque 
down loose bolts. A leaking water- 
pump shaft calls for a new or rebuilt 
water pump. Also, check for leaks 
around the intake manifold. Look for 
any leaks that may occur around en- 
gine core plugs, too. 

Small leaks are stopped as fast as 
they start by the polymeric anti-leak 
compounds in top-brand glycol-type 
antifreeze-coolants. Моге serious 
leaks may be turned off by adding 
an anti-leak compound to the coolant. 
Make sure it is compatible with the 
antifreeze-coolant. 

Now make a hot test. Release the 
pressure and run the engine to get the 
system hot. Make the pressure test 
again. Leaks that won’t show up cold 
may show up hot. 

Holding the pressure in a cooling 
system is a problem with many orig- 
inal-equipment hose clamps. If there 
is any leaking at hose connections, 
junk the OE clamp and replace it with 
a stainless-steel worm-drive clamp. 
One size will fit hose of many sizes. 
Worm-drive hose clamps beat all 
others in pulling an even pressure all 
around a hose. 

For heater hoses, spring-wire 
clamps are okay, but in hose replace- 
ment it’s best to use new clamps. Use 
your hose-clamp pliers to work with 
the spring type. 

Look for internal leaks. Cooling- 
system leaks may be internal as well 
as external. Your pressure tester can 
help find these, too. Engine parts 
need not be removed. With the en- 
gine at operating temperature, care- 
fully and slowly remove the radiator 


Cooling-System 
Service Center 


Hot/cold antifreeze _tester—Thexton 
Cold-check CC-2A, $5.95 

Water can—Plews RC29, $5 

Drain pan—Wards No. 8539, $3.98 
Pressure Tester for cooling system and 
radiator cap—Gates RAD-190, $18.40. 
Hose-clamp pliers—Sears No. 4733, 
$2.69 

Thermometer—K-D Stat-Chek, No. 409, 
$4.95 

Belt-tension gauge—Howard Universal 
Testifier 162 or Balkamp 4-4730, $7.95 
Overflow-reservoir kit—j. C. Whitney 
No. 89-4809, $3.98 

Flushing kit—Prestone, AF-KIT 58-BP 
(3&" heater hoses), $2.88 

Flush chemical that's single-acting— 
Du Pont Fast Flush Liquid Cleaner, 
$1.15 

Flush chemical that’s double-acting— 
Du Pont Heavy Duty Cooling System 
Cleanser, $2.25 

Radiator antirust and water-pump lu- 
bricant—Prestone, 49 cents 
Worm-drive hose clamps—112"-214 ". 
23 cents each 


cap. Attach the pressure tester to the 
radiator while the engine idles. Pump 
up seven-psi pressure, no more. That's 
to the far end of the red bar on the 
seven-pound scale. 

Race the engine with a quick shot 
of throttle. Watch the pressure gauge. 
The needle should stay steady at 
seven psi. If it fluctuates, a combus- 
tion-chamber leak is indicated. 

Keep an eye on the pressure gauge. 
When there is an internal leak, pres- 
sure can build rapidly. If it does, take 
the tester off right away. Excess pres- 
sure must be relieved before it goes 
above the test point for your car's 
cooling system. 

To isolate an internal leak (on a 
V8) remove all the spark-plug wires 
{тот one cylinder bank, running the 
engine on the cylinders in the oppo- 
site bank. If the pressure fluctuation 
stops, the disconnected bank contains 
the leak. If it continues, switch banks 
and test again. This saves removing 
one cylinder head to repair the leak- 
age. It's probably a shop job. 

Simply tightening down the cylin- 
der-head bolts to the proper torque 
may destroy the head-gasket seal on 
some cars. Don't try it unless the 
manufacturer okays it for your car. 
Ask your dealer. 

After a pressure test, loosen the 
tester to the safety stops on the radi- 
ator filler neck. This gently blows off 
pressure. Then you can remove the 
tester and reinstall the radiator cap. 

Testing the radiator pressure cap. 
This is another function of your pres- 
sure tester. A radiator pressure cap is 
a two-way valve. It is designed to re- 
lieve pressure and vacuum at specific 
points. In effect it lets pressure in the 
system build up as the coolant is 
heated and relieves any excessive vac- 
uum created as it cools. If the cap's 
pressure-relief setting is too high or 
too low, your cooling system cannot 
function properly and may even be in 
danger of blowing. If your car is 
plagued by coolant loss and there are 
no leaks, suspect the pressure cap of 
not holding the designed pressure. 

First look closely at the cap, cap 
gasket, filler-neck seat, and the lock- 
ing flange on the filler neck for nicks, 
breaks, or other damage. 'The seat 
should be smooth and free of nicks 
that might let cooling-system pres- 
sure escape. The large disk on a pres- 
sure cap is the pressure valve. The 
small spring-loaded disk within the 
large gasket is the vacuum valve. 
Press the vacuum valve to see that it 
isn't stuck closed. A stuck vacuum 
valve can permit negative pressures in 
the cooling system that will collapse 
radiator hoses and burst tank solder 


If these look okay, pressure-test 
Continued 


You can become 
part owner 


in a portfolio 
of more than 120 
U.S. Corporations 
for 320 a month. 


Investors Stock Fund is a mutual 
fund that owns securities in more 
than 120 U.S. corporations. 

It is designed to give you both 
long-term capital gain possibilities 
and reasonable income con- 
sistent with capital gain 
objectives. 

By using our Inves- 
tors Accumulation 
Plan, you can now buy 
Investors Stock Fund 
for $20 a month. 

This fund is distrib- 


uted only by IDS® (Investors Diver- 
sified Services). 

IDS is also the exclusive distribu- 
tor of five other mutual funds and 
Face Amount Certificates. For free 
prospectuses (information 
booklets) mail the prepaid 
coupon today. 

Your IDS man also 
offers Self Employed 
Retirement Plans- 
Keogh Act. Life in- 
surance plans also 
available. 


Investors Diversified Services, Inc. 


Investors Building, Minneapolis, Minn. 


Hot Tips on Your Саг Cooling System 


the cap. Rinse the cap in water to re- 
move muck and grease. Install the 
wetted cap on the end of the tester 
adapter with the right-depth seat 
facing the cap. Put the other end 
into the tester, choosing the correct 
end of the rubber bushing. 

Pump up pressure with the plunger 
until the cap “blows off" added pres- 
sure. Read the gauge and compare 
this with the pressure specs for your 
car. The green bands cover the pres- 
sure ranges. Pressure should hold for 
at least 10 seconds. GM generally 
specifies 14-17 psi; Ford, 12-15; 
Chrysler, 14-16; Rambler, 14. Too 
low or too high, even by a little, calls 
for replacement of the pressure cap. 

Never try to adjust or repair a pres- 
sure cap. Always replace with a new 
one of the right pressure and vacuum 
for your car. Be sure to test the new 
cap before you use it. 

Corrosion buildup. Any corrosion 
in a cooling system is too much. Cor- 
rosion builds up. The deposits—which 
include scale and oily, greasy sub- 
stances—insulate the cooling-system's 
inner surfaces, impeding full flow of 
heat. They can also block narrow pas- 
sages. Eventually these deposits will 
bring on boil-over. They can cause 
poor mileage and rotten performance, 
and can wreck your engine. 

Check for corrosion with the engine 
cold. Remove the radiator cap and 
run your finger around inside the ra- 
diator’s top tank. If it picks up a 
greasy scum, the whole cooling sys- 
tem-radiator, engine block, hoses, 
water pump, thermostat—is likely 
covered with the same heat-insulating 
deposit. 

Open the drain valve at the bottom 
of the radiator and run off a sample 
of coolant into a glass or jar. Watch 
for a muddy look or a rust color. 
'That's corrosion. Rust is suspended 
in the coolant. In aluminum block 
systems, corrosion has a milky, whit- 
ish appearance. 

Flushing the block. If you find evi- 
dence of corrosion, drain the coolant. 
While it drains, install the flush-and- 
fill kit. Use it to flush out the system 
with fresh water. The kit stays on 
your car for use any time. You can- 
not flush a cooling system by running 
water into the radiator. The block is 
not flushed that way. 

The installation of a flush-and-fill 
kit is simple. Cut through the heater 
hose—the one coming off the top of 
the engine block. Insert the flushing 
tee. Install the hose clamps on both 
sides of it. 

Your next step is to remove the 
cap from the flushing tee and screw in 
the hose adapter. Attach your garden 
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[Continued] 


hose. Remove the radiator cap and 
tighten the plastic deflector in the ra- 
diator filler neck. Turn on the water. 
Water flows through the block and 
out the radiator filler to flush out all 
old coolant. Squeeze the upper radi- 
ator hose to get out trapped coolant. 

The heater temperature control 
should be in the high position to open 
the heater core to flush water. If your 
car has a vacuum-operated heater 
control, the engine should be running 
during the flush. Don’t start it until 
water begins to run out of the radiator 
filler. 

Continue flushing until water flows 
clear. Then turn off the water. Switch 
off the engine if it was running during 
the flush. Close the radiator drain 
and remove the hose and adapter. In- 
stall the cap on the flushing tee. 

Add a chemical flush. This gets rid 
of corrosion buildup. If there was 
only grease or mild evidence of cor- 
rosion, the one-part fast flush will re- 
move it. If the system contained 
highly discolored coolant, the heavy- 
duty two-part chemical flush is need- 
ed to remove hard rust and scale 
buildup. Its first chemical is usually 
oxalic acid, a harsh cleaner. The sec- 
ond is a neutralizer to get rid of any 
remaining acid. 

Use chemical flushes as directed on 
the can. (Watch out if yours is an 
aluminum cooling system. See what 
your car's manufacturer says to use.) 
After cleaning, the radiator should be 
drained and flushed with clear water 
through the flushing tee. 

Fill your radiator with at least a 
1:2 mixture of glycol-type antifreeze 
—coolant and water. A richer 1:1 mix- 
ture is preferred. The antifreeze- 
coolant keeps your cooling system 
from freezing (to 34 below zero F for 
the 1:1 mixture), provides sufficient 
antirust compounds, and raises the 
boiling point of the coolant. All cars 
with air conditioning or pressure ra- 
diator caps should contain glycol- 
type antifreeze-coolant all year round. 

Checking protection. Not just in 
the fall, but more often, test your 
freeze and corrosion protection. You 
can do both easily with the floating- 
ball tester. 

To use your tester, remove the ra- 
diator pressure cap and draw in some 
solution. Count the number of tester 
balls that float in the solution. Then 
look at the tester chart to read your 
freeze protection. The balls are coat- 
ed with a wetting agent to keep air 
bubbles from forming to affect the 
reading. 

The tester tip holds a chemical 
sensor that indicates corrosion pro- 
tection by reacting to a coolant's pH. 


This is a measure of hydrogen ion 
concentration or acidity-alkalinity. A 
fresh 1:2 antifreeze coolant-water 
mixture has a pH between 8.0 and 
9.5. The exact figure depends on the 
antirust buffer concentration of the 
solution. As the coolant ages, its 
buffers become depleted. As long as 
the pH level is above 7.0 (alkaline), 
it can be left in, perhaps adding a 
compatible rust inhibitor. But if the 
pH drops below 7.0 (acid), it's time 
to drain, chemically flush, and replace 
with fresh coolant. 

Reading the sensor. The tester's 
sensor changes color to indicate cool- 
ant. The tip has a brownish reference 
section and a longer chameleon indi- 
cator section. A brown indicator 
means normal protection. Slightly 
purple is marginal. Purple means 
drain, flush, and replace. 

Even a well-maintained cooling 
system may lose a little coolant by 
boil-over when the engine is shut 
down after a hot run. Coolant in the 
block no longer circulates and may 
flash into steam. This can displace 
enough coolant to force some out past 
the radiator cap and out of the over- 
flow tube. 

To keep your initial coolant's pro- 
tection intact, install an overflow res- 
ervoir on your car. It catches any 
overflow and feeds it back into the 
system later when the engine cools 
and a vacuum is created. 

Follow directions with the reser- 
voir kit. You need a drill, a 14-inch 
bit, a screwdriver, and a knife to make 
the installation. Everything else is 
furnished. 

Spying on the thermostat. Your 
car's thermostat can cause the cool- 
ing system to run too hot or too cool. 
Car makers specify thermostat open- 
ing temperature, usually between 180 
and 205 degrees F on pressurized 
cooling systems. The stat can be test- 
ed by removing it from the water- 
outlet housing. First drain the cool- 
ant into your drain pan. 

Unbolt the housing and pull out 
the stat. Insert a .003-inch-thickness 
gauge between valve and seat, put the 
stat in a pan of water on the stove 
and watch its valve. When it opens 
.003 inch, check the temperature 
reading. It should be within three de- 
grees of the spec. If not, get a new 
stat. Check it, too. Furthermore, a 
thermostat should be fully open at 
15 to 20 degrees above its rated open- 
ing temperature. 

'The thermostat test is a double 
check of your car's heat indicator, 
whether light or gauge. Bum heat- 
indicator action with a good thermo- 
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Build a Better 


BATTERY CHARGER 


This one burps your battery to speed up charging, 
then shuts off automatically when the job is done 


By RUDOLF F. GRAF and GEORGE J. WHALEN 


Win a little electronic know- 
how you can assemble a battery 
charger that's different from any you 
can buy. Not only will it charge your 
12-volt battery at a high rate and 
then shut itself off to minimize the 
possibility of overcharging, but it will 
also accelerate the charging time by 
applying high-current, brief-duration 
pulses of reverse-polarity potential to 
"shake loose" the gas molecules that 
form on the plates during charging. 

When to charge. One way to keep 
track of your battery's condition is to 
watch the dashboard ammeter—if 
you're fortunate enough to have one 
(many late models are equipped only 
with an "idiot light" to show that a 
battery is discharging, as when the 
alternator or generator fails). But 
there are other signs that your battery 
needs attention, even if you lack an 
ammeter. You may have a battery 
problem if your cranking speed is 
slower than normal when you start 
the car, or if your dashboard lights 
dim substantially when you crank the 
engine. 

Either a hydrometer or a voltmeter 
can be used to check a battery's gen- 
eral condition. Most of the battery 
voltmeters used at service stations 
have a built-in load in the form of a 
heavy metal strip, which draws heavy 
current from the battery (much as the 
starting system does) while voltage 
is being measured. A fully charged 
battery should read 2.10 volts per 
cell, under load. A reading of 2.00 
volts shows that your battery is only 
25-percent charged. 

Full charge for most American bat- 
teries gives a hydrometer reading of 
1.260; for most foreign batteries it 
is 1.240. For a correct reading, you 
should take temperature into account. 
When it is above 80 degrees, add .004 
points to your reading for every 10 
degrees above 80. Subtract .004 points 
from the reading for every 10 degrees 
below 80. 

How the charger works. It has three 
main sections: the low-voltage DC 
supply, consisting of high current 
step-down transformer (T) and high- 
current diodes (D1, D2); the charg- 


ing regulator circuit, consisting of the 
SCRs and associated components; 
and the burp control circuit (Q1, Q2, 
and Q3, relay K, diodes D3 and D4, 
and capacitors C2 and C3). 

The low-voltage DC supply pro- 
vides full-wave rectified charging cur- 
rent for the battery at up to 15 volts, 
with a maximum charge rate of 10 
amps. Positive cycles of current rec- 
tified by D1 and D2 are applied to 
the charging regulator circuit through 


БИ ELECTRONICS 


(M). 
Automatic shut-off. The input to the 
charging regulator circuit is the anode 


the direct-current ammeter 


of heavy-duty SCRI. This SCR 
serves as a switch that opens or 
closes, depending upon the voltage 
sensed ‘across a battery connected to 
the charger output terminals. SCR1 
is normally made conductive by a pos- 
itive voltage at the junction of R1 and 
R2. This voltage is applied to the gate 
of the SCR through diode D5. 
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PERF BOARD 


MOUNTING 
NUTS (4) 


The gate turn-on voltage is only 
present at the junction of R1 and R2 
when SCR2 is not conducting. The 
latter is arranged so that the battery 
voltage across the output terminals 
appears across the series combination 
of resistor R4 and control R5. When 
the control is set so that the voltage 
between its wiper and ground reaches 
the zener voltage of diode D6, a posi- 
tive trigger voltage is applied to the 
gate of SCR2, causing it to conduct 
and shunt the voltage at the gate of 
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SCRI, thereby disconnecting charg- 
ing current from the battery. Thus, 
the regulator “knows” when to dis- 
connect the charger from the battery. 
As battery potential rises during 
charging and reaches the threshold 
set by control R5, charging can be 
made to cease automatically. 

Burp control. When charging cur- 
rent is being delivered to the battery, 
it flows through the contacts of relay 
K, which is controlled by a three- 
transistor timing circuit that periodic- 


NOTE: 
MOUNT SCRI 
HEAT SINK ON 
INSULATING 
SPACER 


ally closes and opens the relay. Pur- 
pose of this function is to deliver to 
the battery (at a preset interval) a 
high-current, brief-duration pulse of 
reverse-polarity potential. Duration 
of the pulse of reverse current is so 
short that no damage can be done to 
the battery. However, the effect of 
the pulse is increased speed of charg- 
ing, compared to normal methods. 
The periodic reverse-current pulse 
tends to “shake loose” gas molecules 
from the battery plates. These mole- 


BEFORE CONNECT- 
ING CHARGER TO 
PREVENT DAMAGE 
ALL HEAVY LINES” TO ALTERNATOR 
INDICATE #12 AWG 
STRANDED WIRE 


How a lead-acid battery works 


In a fully charged battery, active material 
of positive plates is lead peroxide while 
negative plates are pure lead sponge. All 
acid is in the electrolyte (a sulfuric-acid 
solution) and specific gravity is at maxi- 
mum. As battery discharges, some acid 
separates from electrolyte and combines 
with plates to form lead sulfate. As dis- 
charge continues, specific gravity of elec- 
trolyte decreases. When battery is placed 
on charge, reverse action takes place: Acid 
in plates is driven back into electrolyte 
until specific gravity is again at maximum. 


cules form as a result of the charging 
chemistry of the battery, and consist 
of hydrogen and oxygen liberated 
from the water in the electrolyte (the 
reason you must add water to battery 
cells). These molecules are attracted 
to the plates of the battery, where 
they form clumps of nonconductive 
gas bubbles which insulate portions of 

'the battery plates from the electro- 
lyte. This reduces the effective charg- 
ing current through the battery by 
raising internal resistance. 


ELECTROLYTIC 


The purpose of the reverse-current 
pulse is to pull these molecules mo- 
mentarily away from the plates and 
back into the electrolyte, where 
they'll be free to rise to the top of each 
cell and escape through the vents. 

This feature assures a more uni- 
form charging current, a faster charge, 
and lower heating of the battery, since 
more plate area is exposed and cur- 
rent is more evenly applied. 

The burp control circuit consists of 
Schmitt trigger Q1, Q2, and relay 


VOLTAGE READINGS. 


C2,C3 IN SERIES YIELD RESISTANCE READINGS —POWER OFF 
6,000 МЕ NON-POLAI 


USE Вх! SCALE ONLY) 

CONDITIONS: 

L CONTROLS FULLY CW 

2. NO LOAD CONNECTED TO OUTPUT TERMINALS 
NOTES: 

LALL READINGS TAKEN WITH 20000.1/V VOM 

2.& INDICATES READING TAKEN WHEN K I$ CLOSED 
3.BLACK (NEG) LEAD OF VOM CONNECTED TO BLK(-) TERM. 
OF CHARGER FOR ALL MEASUREMENTS OF POSITIVE VOLTAGES, 
4 RED(POS) LEAD OF VOM CONNECTED TO BLK (-) TERMINAL 
OF CHARGER FOR ALL MEASUREMENTS OF NEGATIVE VOLTAGES 
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driver Q3. The Schmitt trigger is a 
voltage-sensitive switch that closes 
(turns on) when a preset voltage ap- 
pears at its input and opens (turns 
off) when that voltage drops below 
the preset level. 

Capacitor C5 is connected at the 
input to the Schmitt trigger and is 
normally receiving a trickle current 
through burp-rate control R17. When 
the voltage reaches a preset level 
across C5, Q1 turns on, turning off 
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both stages fully reusable апа de- 
signed for an aircraft-type, horizontal 
landing. According to the present 
“wish list,” the orbiting part of the 
shuttle should accommodate a pay- 
load weighing between 25,000 and 
50,000 pounds, which would fit into a 
cargo-bay volume of about 10,000 cu- 
bic feet. The takeoff weight of such 
a vehicle could be on the order of 314 
million pounds. 

Two different shuttle concepts are 
presently under detailed study. They 
are similar in terms of size, perfor- 
mance, and shape of the earth-to-or- 
bit flight path, and in both configura- 
tions the booster is separated from the 
orbiting element at an altitude of 
about 200,000 feet and a speed of 
about 6,000 miles per hour (or about 
nine times the speed of sound). At 
this point, the orbiter lights its own 
rocket engines and continues until it 
reaches orbital speed and altitude, 
while the booster descends unpowered 
to lower altitudes, with aerodynamic 
drag continuously reducing its speed. 
Once down to 30,000-foot altitude and 
subsonic speeds, the booster starts its 
air-breathing turbojet engines, turns 
around, and flies the 250 miles or so 
back to the launch site where it makes 
an airplane-type landing. 

Two kinds of orbiters. The basic 


STRAIGHT 
WING 


DELTA 
WING 


difference between the two concepts 
lies in the design philosophy for the 
orbiter. The orbiter in one concept 
has fixed, straight wings; in the other 
concept it is delta-shaped. (See il- 
lustration above.) 

Let's look at the straight-wing orbi- 
ter first. 'This concept has been sug- 
gested and studied in great detail by 
Dr. Maxime Faget of the Manned 
Spacecraft Center in Houston, who 
fathered the whole breed of “blunt- 
nose" Mercury, Gemini, and Apollo 
space capsules. Faget's straight-wing 
orbiter would reenter the atmosphere 
at an extremely high “angle of attack” 
—with the nose no less than 60 de- 
grees above the flight path. This is 
the same angle of attack at which the 
Apollo Command Module reenters 
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the atmosphere when returning from 
the moon. 

We might, indeed, consider the un- 
derside of the straight-wing orbiter 
as a cross cut out of the Apollo heat 
shield, and thus readily relate its 
aerodynamic heating to that of an 
Apollo capsule returning from orbit. 
As it also utilizes the “blunt-end- 
forward" principle, the heating of the 
orbiter's underbelly is indeed mini- 
mized while its upper surface areas, 
being exposed to a detached airflow 
only, receive even less aerodynamic 
heating. The orbiter descends in this 
nose-high attitude all the way from or- 
bital speed and altitude to about 40,- 
000 feet, where the speed is down to 
250 mph. At this point, the nose is 
lowered by abrupt downward deflec- 
tion of the elevator, and after a subse- 
quent dive to 25,000-foot altitude, 
during which it picks up some speed 
again, the vehicle assumes a normal 
nose-low glide flight for the final ap- 
proach and landing. 

Delta wing vs. straight wing. The 
delta-wing orbiter reenters the atmo- 
sphere at a relatively low angle of 
attack. As a result, its entire body is 
subjected to much more aerodynamic 
heating and requires more protection 
against it. On the other hand, with 
its low angle of attack, the delta- 
wing orbiter creates plenty of aero- 
dynamic lift along with its speed- 
reducing drag. This gives the delta 
orbiter great maneuverability during 
the hypersonic glide through the at- 
mosphere, and maneuverability can 
be translated into “cross-range.” 

For instance, if the delta-wing or- 
biter were to descend from an orbit in 
the plane of the equator, it could land 
on airfields several thousand miles 
north or south of the equator; whereas 
the straight-wing orbiter, with its 
very limited hypersonic maneuvering 
capability, could at best veer one or 
two hundred miles to the right or left 
of its reentry course. 

The operational importance of 
cross-range capability in relation to 
the price one has to pay for it in 
weight and technological difficulties 
is still a matter of intense study. The 
answer will undoubtedly affect the or- 
biter configuration ultimately chosen. 

As with the orbiter, there are also 
different concepts for the booster. 

Countering reentry heat. Obviously, 
the materials and structural problems 
posed by a reusable orbiter are for- 
midable. The underbelly of the orbi- 
ter, which is exposed to severe heat- 
ing, will probably have a shingle-type 
skin of coated columbium (or a 
new-fangled alloy called TD-Nickel 
Chrome"), while the less-exposed 


upper surfaces will be made of titan- 
ium. Tantalum, or even replaceable 
ablation strips, may be required for 
areas of exceptionally high tempera- 
tures such as the nose cap or leading 
edges. Multiple layers of insulation 
will protect the cockpit, cargo bay, 
passenger compartment, and propel- 
lant tanks against heat influx from the 
hot outer skin. 

In size and dry weight of its two 
elements, the shuttle will compare 
with some of the major new flight 
systems of our time (a Saturn V, a 
C-5A or SST airplane). With re- 
spect to gross lift-off weight, however, 
the 315-million-pound shuttle is in a 
class by itself. 

Landing speed of the burnt-out 
booster will be about 175 mph, only 
slightly higher than for the Boeing 
747. Orbiter landing speeds will be in 
the range of 180 to 195 mph, compar- 
able to the supersonic transport. 

New engine foreseen. The rocket 
engines for both the booster and the 
orbiter will be throttleable hydrogen/ 
oxygen engines of unprecedented pro- 
pellant economy. It is presently 
hoped that a new engine of approxi- 
mately 400,000 pounds of thrust will 
meet the requirements of both ele- 
ments of the shuttle. The orbiter will 
need only two or three of these en- 
gines; the booster may have as many 
as 12 or more. 

Some performance advantages can 
be gained if the air-breathing cruise 
engines, which enable the booster to 
fly back to the launch site, use liquid 
hydrogen as fuel. Whether the orbi- 
ter will also require air-breathing 
cruise engines for final approach and 
landing, and a “go-around” capabil- 
ity in case of an aborted landing ap- 
proach in inclement weather, are 
questions still under study. 

Missions for shuttles. As presently 
envisioned, the space shuttle may be 
used for three distinctly different 
types of flight missions. The first of 
these is a straightforward transport 
mission to a relatively low earth orbit. 
This may be a passenger-and-cargo 
flight to a space station, with subse- 
quent return of other passengers and 
a load of data. Or it may involve the 
carrying of an unmanned spacecraft 
to a low earth orbit and its subse- 
quent activation under the super- 
vision of a special shuttle crew. Or 
you can go up to a satellite that has 
broken down or should be updated; 
this shuttle could visit it and pull it 
back into the cargo bay where neces- 
sary rework could be done. 

Second, there will be the “sortie” 
type of shuttle flight. This would be 
indicated whenever a manned science 
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mission of limited duration is to be 
performed in an orbit where there is 
no space station. One example: a 
specific astronomical study that could 
be completed within two weeks but 
requires a polar orbit. The telescope 
would be carried in the shuttle’s car- 
go bay along with a module in which 
the observers would work, live, eat, 
and sleep as in a house trailer. 

Third, there may be the large- 
payload mission. Here the shuttle’s 
manned orbiter would be replaced by 
an unmanned “one-way” rocket vehi- 
cle. Firing up at the normal booster 
staging speed of Mach 9, the wing- 
less second rocket stage would propel 
either a very heavy spacecraft to a 
low orbit, or a lighter payload into a 
high-speed synchronous orbit, or 2 
lunar or even planetary trajectory, 
while the manned booster returned to 
the launch site. 

The fact that the two elements of 
the shuttle, when returning to the 
launch site, look and handle like air- 
planes, will greatly affect the flight- 
testing program. Each two-stage 
shuttle, while highly economical to 
operate, will be a costly piece of 
equipment, But since it is reusable 
many times, only a very few of them 
will be needed to handle the bulk of 
our future space traffic. Under these 
circumstances, it is of the utmost im- 
portance that we do not lose any shut- 
tle boosters or orbiters during the de- 
velopment phase, for any such loss 
would be a substantial portion of the 
total shuttle buy. 

Flight-testing plans. It is planned to 
begin the flight testing of both booster 
and orbiter separately. Each vehicle 
would be only lightly loaded with 
fuel, and would take off horizontally 
under the power of its air-breathing 
jet engines. The first flights would be 
trictly subsonic and concentrate on 
the cruise and landing characteristics. 
In the second flight-testing phase both 
ooster and orbiter would again be 
ested separately. Each would take 
ff vertically from the ground under 
its own rocket power, and these flights 
‘ould explore the supersonic flight 
gime up to about booster-staging 
ipeed. Only in the third and final 
ight-testing phase would the orbiter 
e side-strapped to the booster and 
he entire two-stage configuration be 
launched from the ground. us 


Note: As this issue went to 
ress, NASA announced that the 
jpace-shuttle teams headed by North 
merican Rockwell and McDonnell 
ouglas had been selected to carry 
n further design studies. — The 
ditors. 


SHOP TALK 


By ROBERT P. STEVENSON 


Have you abandoned or stored a refrigerator lately? 


I think we all should join in a 
good round of applause for the As- 
sociation of Home Appliance Man- 
ufacturers, 20 N. Wacker Dr., Chi- 
cago 60606. Along with the new re- 
frigerator I bought recently came 
an Association booklet warning of 
the entrapment dangers for small 
children when old refrigerators are 
stored or discarded, As a succession 
of news stories in recent years have 
shown, many children have suffo- 
cated inside such unused appliances 
while using them as a playhouse or 
“jail.” 

The booklet urges that you do 
one of four things: remove the door, 
cement on rubber bumpers to keep 
the door from closing completely, 
lock the door closed with chain and 
padlock, or modify the latch so the 
door can’t close. Door removal is 
best, required by some towns, 


Now it’s Aluminum Jelly—as well as Naval Jelly 


You'll find many people who swear by Naval Jelly for removing rust 
from iron and steel products. Now, the same company—Woodhill Chem- 
ical—offers a product, Aluminum Jelly. for brightening up aluminum 
surfaces. Both are available at hardware and paint stores. 


Have an invention that you'd like to market? 


A letter now at hand from Fenner Industries, Inc., 408 Cotton Ex- 
change Bldg., New Orleans, La. 70130, says that company is "inter- 
ested in evaluating, on a non-confidential basis, new products that can 
be manufactured and sold through department stores and supermarkets. 
We will pay the inventor a royalty on each item sold." I pass the in- 
formation along without endorsement or recommendation. 


How to team up two motors to drive a heavy load 


Readers of PoPULAR SCIENCE are overflowing with 
good ideas. One I especially like comes from Austin 
Armer. of Davis. Calif. As you can see in the photo 
(lower left), he has found a way to make good use in 
his shop of !4- and 14-hp electric motors from dis- 
carded home appliances. A single motor is not good 
for much. But team up a pair of them properly, and 
you double the horsepower. The two motors need not 
be identical in make or style, but they must have the 
same speed rating. One motor can even have burned- 
out starting windings; the other will start both. Make 
sure, however: 

1. That the motors are rated at the same voltage, 
frequency, and speed. Most are 115 volts, 60 cycle, 
and 1725 rpm. 

2. That they are set up to rotate in opposite direc- 
tions when viewed from the shaft end. 

3. That the motor frames are held together by four 
spacers long enough to leave at least one-half inch 
between shaft ends. 

4. That two pulleys of the same diameter are in- 
stalled, one on each motor shaft. 

5. That belts can be installed by sliding the pulleys 
away from each other and inserting them one at a 
time between the pulleys. 
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Fly Your Own Whirlybird 
[Continued from page 42] 


Scorpion. This helicopter, designed 
by B. J. Schramm, is obviously more 
difficult to build than a gyrocopter. 
But it’s the simplest and least-expen- 
sive true helicopter ever created, and 
one of the best looking. 

Schramm, like Bensen, was trying 
to get the design—and the price— 
down to the lowest possible level. He 
certainly got the price down: Pro- 
duction helicopters start at about 
$16,000. Schramm is asking less than 
$3,000 for a basic-materials package, 
excluding the engine. 

In scaling down the design, how- 
ever, he used some unconventional 
methods and materials. The basic 
airframe consists of just two large- 
diameter tubes that crisscross one an- 
other to form intersecting circles. One 
tube extends back to the tail rotor, 
and the other goes from the overhead 
rotor assembly to the front floorboard. 

The engine, a water-cooled out- 
board motor, is a radical departure 
from convention. Schramm consid- 
ers this an advantage. The engine is 
mass-produced and therefore, he rea- 
sons, easily serviced. Water cooling 
eliminates the need for ram air while 
the helicopter is hovering. 

What raises most eyebrows among 
hard-nosed oldtimers is the tail-rotor 
drive—three V-belts in tandem. Most 
of them would prefer solid hardware 
for the drive assemblies, or at least 
backup belts. If one snapped, they 
point out, you’d have to come down. 

Schramm defends the system, 
claiming the belts could handle four 
times the load required of them. And 
if you did have to come down, he 
adds, the Scorpion has an overrun- 
ning clutch that disengages the main 
rotors, allowing them to rotate freely 
and set the craft down at zero speed. 

Again, the fact that a Scorpion can 
be built well and flown safely is well 
documented. PS visited Arthur Dietz, 
also of Croton-on-Hudson, who gave 
the design high marks. His only com- 
plaint was in the flying: “You have 
to keep your hand on the collective- 
pitch control,” he said, “or you start 
coming down. It should have a fric- 
tion lock.” 

Dietz, incidentally, also got high 
marks from the FAA inspector. “A 
very knowledgeable man, and ex- 
tremely conscientious,” was one com- 
ment, indicating that the FAA in- 
spects the man as much as the 
machine. 

Where the Scorpion scores is in the 
cost of the plans. “I don’t see how 
Schramm can do it for the price he 
charges,” Dietz remarked. 

A rarity i^ amateur construction, 
the plans ($75) are of high profes- 


Fly Your Own Whirlybird 


[Continued] 


sional caliber. They come boxed, with 
transparent overlays for step-by-step 
construction. They show where each 
part goes and in what order. Pictures 
and diagrams profusely illustrate the 
whole process. 

The outboard-engine power plant— 
anything from 65-hp up is recom- 
mended-—gives the Scorpion a useful 
load of 300 pounds and a 75-mph 
cruising speed for two hours. 

The materials package (less engine, 
instruments, and body cowling) 
comes to you with cutting, fitting, and 
welding still to do. It lists at $2,995 
from RotorWay Inc., 244 N. Country 
Club Dr., Mesa, Ariz. 85201. 

Helicom. Another helicopter, de- 
signed by Harold Emigh, this one 
uses a conventional aircraft engine 
and conventional aircraft materials 
and methods. A step up from the 
Scorpion, it is also one up in difficulty 
of construction. 

An amateur who built one, Robert 
Welch of Layton, N.J., told PS: "I 
wanted a true helicopter, one with 
certified aircraft parts. I feel more 
confident with it." 

Welch is typical of the self-build- 
ers who go the complete, conscien- 
tious route. An old-home buff, he flies 
his Helicom over sparsely settled 
parts of New Jersey and Pennsylva- 
nia. Still, every 25 hours he strips 
down the machine to examine the 
working parts, and even has a doctor 
friend X-ray the rotor head for pos- 
sible cracks. Welch has had the craft 
for three years, and has had no trou- 
ble with FAA certificate renewal. 

The Helicom is designed for either 
the Continental C-90 or O-200 en- 
gines. With the 90-hp engine it has 
a useful load of about 300 pounds, 
cruises at close to 100 mph, and has 
a range of about two hours. 

Packaged materials are available 
and, with the engine, Emigh estimates 
the total finished cost at $6,000. But 
Welch claims his craft cost only about 
$5,000. Plans are $35 from Helicom 
Inc, 4411 Calle De Carlos, Palm 
Springs, Calif. 92262. 

Flying tip. Now you're primed on 
the top rotary-wing aircraft available 
to the amateur builder, we can offer 
one tip on flying them: Most rotary 
aircraft accidents—about 95 percent 
of them—occur at slow speeds, close 
to the ground. Full flight is relative- 
ly safe. It's during takeoffs, landings, 
or in hovering modes that most pilot 
error or faulty construction shows up. 

Ergo—if you plan to build and fly 
one of these exciting aircraft, remem- 
ber that the attitude you bring to it 
is much more important than the ma- 
chine you choose to fly. us 
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How to 
get good 
wind 


Free! 


Get this 16-page Window 
Planning Guide to help you 
make the right window 
decisions for your new home 
or remodeling project. 


Send today for informative, 
full-color folder packed with 
helpful hints and facts 

plus a description of the 
Andersen Window line. 


Please send me your free booklet, “How to get good windows.” 
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COMING THIS MONTH: The World's 


First-place winner in the control-line scale-model category was 
this British Avro Lancaster bomber. Its builder was Dr. Linton Keith 
(kneeling, center). Scale planes are judged for their fidelity to 
scale, craftsmanship, finishing, detailing, etc. Judging occurs early 
in show—before planes are flown in aerial competition. 


What will competition be like at this year’s 
national modelers’ meet? Outstanding entries 
from previous meets give an idea 


By HOWARD G. McENTEE 


Each year, late in July, the roar of hundreds of model- 
plane engines resounds over a selected Naval Air Station 
as the Navy plays host to the Academy of Model Aero- 
nautics’ national competition. 

This year, from July 29 through August 2, the nation- 
als will be held at Glenview Naval Air Station, a few 
miles from Chicago. If you’re in that area, it would be 
worthwhile to visit this show. In addition to about 45 
model-plane events, a giant air circus is scheduled for 
August 2 only, the last day of the show. You'll see ground 
displays, a spectacular air show featuring model cham- 
pions, and the Navy’s Air Barons flight team. 


Glen Lee's helicopter has two props. The 
main rotor on top turns counterclockwise 
at about 1,000 rpm. A smaller prop under 
the craft turns in the opposite direction at 
about 10,000 rpm. The twin props tend to 
balance out each other so the fuselage of 
the chopper spins only slightly in flight. 


Pull-test checks the strength of control lines 
and mechanisms. A model of this type 
must withstand a pull of 20g's—20 times 
its weight—a force that can reach 100 
pounds. This safety measure weeds out 
weak planes that could break loose in 
flight, hitting competitors or spectators. 
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Early twin-wing military trainer, this is 
builder Harold Bennet's first entry in the 
nationals. The craft was entered in the 
1968 free-flight scale event. After the pains- 
takingly scaled model impressed judges 
with its construction, it was rated on its 
ability to fly unassisted from the ground. 


Cessna scale entry by Lawrence Kulp im- 
pressed judges with details like a complete 
working lighting system, front-wheel brake, 
fully upholstered interior. The big twin- 
engine machine also flew very well, with 
Kulp at the control lines. Modelers receive 
extra points for multi-engine planes. 


Indoor cabin planes like this one by А! 
Rohrbaugh weigh only 1/10 ounce or so, 
and are so fragile they must be flown in- 
doors to avoid drafts. This plane stayed up 
over 21 minutes on its best flight, and still 
only placed fourth. A rubber-band motor 
turns the giant prop at a slow 100 rpm. 


Russian MIG-21 fighter took builder Roland 
Baltes two years to research and complete. 
The four-pound model's only deviation 
from scale is the substitution of propeller 
drive for the plane's original jet engine. 
Note control wires, attached near the model 
rocket mounted under the wing. 


Biggest LITTLE AIRPLANE Meet 


Air traffic controller sick-out? No, this con- 
gested flight line is normal at the nationals, 
where hundreds of modelers are on hand 
to compete in a variety of categories. These 
planes are waiting their turn in the control- 
line stunt event. Pilots put the planes 
through maneuvers such as figure-eights, 


“Troublemaker,” Tony Bonetti's radio-con- 
trolled stunt plane, is ready for takeoff as 
the builder adjusts transmitter control in 


the background. Radio controls rudder, 
elevator, ailerons, throttle, steerable nose 
wheel, and even brakes. Plane is judged on 
its ability to maneuver smoothly in the air. 


rolls, loops, upside-down flying, and dives 
Smoothness and continuity of maneuvers 
are the criteria for success. These planes 
look pretty much alike. Modelers have 
found a formula that works and tend to 
stick to it, making only small modifications 
on the basic plan 


Five years and a lot of balsa wood went 
into the construction of this U.S. Air Force 
B-26. Jim Romano of Woodhaven, N.Y 

took a first place with the control-line scale 
model in the middle (16-20) age category 
at the 1969 nationals, Willow Grove, Pa. 
The finely detailed bomber is perfectly 


The Navy carrier event tests the takeoff 
and landing skill of control-line pilots. 
Takeoff is easy enough, but landing on the 
curved flight deck is trickier. Pilots must 
catch cables across the deck with arresting 
hooks at the rear of planes, or craft can 
go off the deck “into the drink. 


Control-line speed planes like this one 
lift off, leaving the entire wheeled dolly 
behind on the ground. Then they whip. 
around in circles at average speeds of 170 
mph or more. Aíter the engine runs out of 
fuel, the racer will skid to a stop on a 
metal plate beneath the fuselage. 


scaled in dimension, markings, and finish. 
Twin engines drive the 14-pound monster 
at a cruising speed oí about 55 mph. A 
look inside the tiny cockpit shows the in- 
tricately detailed instrument mock-ups that 
Romano, an electrical engineering student, 
designed for added realism 


JULY..1970,| 109 


How Lasers Are Going to Work for You 


answer questions about how it came 
into being. 

9 The rate at which the continents 
on earth are drifting apart. 

€ Changes in location of the earth's 
North Pole. This could help explain 
why we have earthquakes. 

€ Whether gravity is constant, or 
slowly weakening as some physicists 
suspect. 

Holography. The coherent light of 
the laser has made possible an entire- 
ly new branch of science called holog- 
raphy, a kind of lensless photography. 
Holograms are made by illuminating 
a subject with a beam of laser light, 
and at the same time exposing the film 
to a direct beam from the same laser. 
There is no lens involved, and the film 
doesn’t record a picture as we know 
it, but a coded version of the light rays 
—scientists call them interference pat- 
terns. 

The final product looks like a 
smudged, greyish transparency. But 
illuminate it with laser light, and a 
picture suddenly seems to leap into 
midair. It doesn’t look like a picture. 
It looks like the real, three-dimen- 
sional object. Move your head and 
you can see around it—see some part 
you couldn’t see before—just as you 
can when you move your head to get 
a new view of a real-life object. 

With its super realism, holography 
can do a lot of jobs that regular pho- 
tography can’t. For example, Uni- 
Royal was recently looking for a way 
to find defects in tires without cutting 
them open. A new technique devel- 
oped by GC Optronics of Detroit 
proved to be just the thing. The whole 
contraption sits on a platform the size 
of a pool table. A collection of lenses 
splits the light from a laser and shines 
it both on the tire and directly on a 
piece of photographic film. As tech- 
nicians pump air in the tire, they ex- 
pose the film twice at brief intervals, 
making a deliberate double exposure. 
When the film is developed, hidden 
defects are obvious. Where the tire 
has inflated evenly, there is no change. 
But any place there is a ply separa- 
tion, linear overlap, or other defect, a 
series of concentric circles, interfer- 
ence rings, show up clearly on the 
picture. 

Other researchers have used holog- 
raphy to make out-of-focus pictures 
clearer, to identify fingerprints auto- 
matically, to make extra-sharp photo- 
micrographs, and even let you play 
back prerecorded color tapes over 
your TV set (see PS December, 
1969). Two New Orleans engineers, 
R. E. Butler and D. H. Walsh, work- 
ing with doctors at Tulane Medical 
School, have invented a way to filter 
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out unwanted parts of an X ray with 
holography. For example, doctors 
could get a better look at the lungs if 
the ribs weren’t in the way. So the 
engineers devised a holographic filter 
to get rid of the ribs. Now, small vari- 
ations in lungs that could not be seen 
previously stand out clearly. 

Television. Another promising area: 
big-screen color TV. The current col- 
or TV tube has about reached its lim- 
it. And that three-color dot system 
doesn’t produce the sharpest pictures. 
A much better TV system could be 
built using three laser beams—red, 
blue, and green—projected on a screen. 
"The screen could be any size—it could 
cover a living-room wall or the end of 
a theatre. 

At least two such systems have been 
built. General Telephone and Elec- 
tronics has demonstrated a four-foot- 
wide TV picture. And now, at Expo 70 
in Japan, Hitachi has on display a sys- 
tem with a picture 9 by 12 feet. Peo- 
ple who have seen it say the picture 
is more brilliant and lifelike than the 
one we see on regular color T'V sets. 

Ultimately, such wall-to-wall ТУ 
may be practical in our homes. But 
right now, there's a problem. Most 
lasers are highly inefficient. The big- 
screen laser display in Japan uses 
three lasers, each putting out about 7 
watts of power. But it takes 30 kilo- 
watts to run the equipment—too much 
for use in the home. 


Military research 


You may be even more surprised 
by a whole new class of military ap- 
plications for the laser. For example, 
microscopic lasers (like the tiny in- 
jection laser I saw at RCA) are 
mounted in the nose of bombs being 
used now in Viet Nam. They do the 
job that used to be done by the radar 
proximity fuse, but they're smaller 
and lighter, and can't be jammed. 

Other lasers of the same type are 
mounted in arrays of hundreds or 
thousands (the numbers are classi- 
fied) to light up the countryside at 
night with invisible infrared rays. Yet 
other types of lasers are guiding 
bombs to their targets, mapping the 
countryside from the air, serving as 
rangefinders for tanks and helicopters. 

In fact, almost unknown to the gen- 
eral public, lasers have already be- 
come operational battlefield weapons. 
If they're not yet as common as bul- 
lets, at least they're recognized as one 
of the mainstays of modern military 
technology. 

Technical details of virtually all 
military equipment are, of course, 
secret. But some of the startling facts 
are now coming oat. For example, the 


most dramatic new technique in use 
is the laser-guided bombing system, 
developed under the Air Force's Pave- 
way program. Here's how it works: 

An FAC (forward air controller) 
flies over a target and spots it through 
a special sight. As he keeps it in his 
viewer, an invisible infrared laser 
beam stabs down from the plane and 
hits the target. r 

Then another nearby plane drops 
its bomb. The bomb has an infrared 
homing device in its nose, and move- 
able guide surfaces in place of the 
regular fins. It homes in on the re- 
flected infrared beam, eliminating the 
normal errors that make for missed 
target: pilot error, bomb-release mech- 
anisms that don’t work quite right, 
ballistic uncertainties such as wind. 

The system is spectacularly suc- 
cessful. Normally, a bomb will land 
within about a 300-foot circle centered 
оп the target. That’s its circular error 
probability (CEP). The laser bomb’s 
CEP is 10 feet—a direct hit nearly 
every time. Dr. John S. Foster, the 
Defense Department’s research chief, 
told a congressional committee that 
laser bombing accuracy is at least ten 
times better than the old way. Now 
the Air Force is working on hardware 
to aim rockets, missiles, machine guns, 
and cannon with the laser system. 

That’s just the beginning. Perkin 
Elmer Corporation has built a night- 
vision camera now operating in the 
RC-4C reconnaissance aircraft. As 
the plane flies across enemy terrain, 
a laser beam sweeps back and forth 
across the ground beneath it. A cam- 
era aboard builds up a picture of the 
laser-illuminated ground, just as the 
flying spot on a TV camera con- 
structs a picture. Hughes Aircraft, 
Xerox, RCA, Texas Instruments, and 
other companies are working on sim- 
ilar devices. 

Hughes has built laser rangefinders 
for the Army’s M-60A1E2 tank; RCA 
developed one for the MBT-70 tank. 
The Lockheed AH-56 helicopter also 
has a laser range-finder system. 

The accuracy of such devices is 
awesome; Spectra Physics gave a dem- 
onstration a couple of years ago by 
flying one of its laser distance-meas- 
uring devices 1,000 feet over a Phila- 
delphia football stadium. A regular 
radar altimeter would have shown the 
slope of the seats. The laser showed 
each row of seats, the spaces between, 
and the slight depression that thou- 
sands of shoes had worked in the track 
at ground level. 


High-powered lasers 


Other fantastic laser devices may 
Continued on page 114 


Who'd have 


thought l'd make 
so much money 


without going / 


N 


to college? Pi TA 


I still have to pinch myself every week when I open my pay 
envelope —it seems too good to be true! 

Especially when I remember how sorry everyone felt for 
me because I couldn't go on to college with the others in my 
high school class. "How are you ever going to make it now?" 
people kept asking me. "Without college, it's a losing battle. 
Everybody knows that!" 

Well, the college boys left for school, and I got my first job. 
And it was tough going for a while, ГЇЇ admit that — one dull, 
routine thing after another. From pumping gas to driving a 
cab to working on an assembly line in a factory. I worked 
hard but never "struck it big” 

Then I read an announcement like this one about the op- 
portunities in Electronics. 

I discovered that, with proper training, I could have my 
pick of thousands of glamour jobs—in fields like radio and 
TV broadcasting, automation, computer servicing, or even 
the aerospace program. 

nd I found out that as you move up the ladder in this 
booming field of Electronics, you can earn the kind of money 
that even a college man could be proud of —up to $5, $6, $7 
an hour...$200, $250 a week...$10,000, $11,000, even 
$12,000 a year! 

And — most important —I realized how easy it would be to 
get the training I needed to break into this great field. The 
announcement said I could learn everything I needed to know, 
right at home in my spare time, with a home study course 
from the Cleveland Institute of Electronics. 

Well, to make a long story short, I enrolled with CIE. I 
found that their courses had taken what seemed like a compli- 
cated subject and broken it down into easy steps. Sympathetic 
instructors sent me letters helping me over the rough spots. 
I really learned fast. And here I am now, a respected Elec- 
eg man—earning so much money I still have to pinch 
тузе! 

Thanks to CIE, I don't have to envy the college boys any- 
more. In fact, there are some that envy me! 


Send for 2 FREE BOOKS 


This composite story is typical of hundreds told by CIE 
students who are now enjoying exciting new careers in 
Electronics. 

Most of them decided on their new careers after reading 
our famous books, “How To Succeed In Electronics? and 


"How To Get A Commercial FCC License? These books de- 
scribe in detail the many electronics careers open to men 
with proper training. And they tell which CIE courses will 
best prepare you for the work you want. 

Both books are FREE when you mail the coupon below. 
So send for them, and get ready to pinch yourself for not writ- 
ing to us sooner. CIE, 1776 East 17th Street, Cleveland, Ohio 
44114. 


ENROLL UNDER NEW G.I. BILL — All CIE courses are avail- 
able under the new G.I. Bill. If you served on active duty since 
January 21, 1955, or are in service now, check box on card for 
G.I. Bill information. 


CIE 


Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 
Please send me2 FREE books describing opportu- 
nities in Electronics and how to prepare for them. 


(Please print) 


City 


State Zip Age 
Check here for G.I. Bill information. 


Accredited Member National Home Study 
Council. A Leader in Electronics Training 
. . Since 1934 
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How Lasers Work for You 
[Continued from page 110] 


be in the offing. According to the 
highly reliable journal, Aviation 
Week, a laser weapon developed by 
the Defense Department’s Advanced 
Research Projects Agency recently 
succeeded in shooting down a drone 
target aircraft. 

The possibility of a laser heat weap- 
on (the heat ray) was suggested 
10 years ago. But there just weren’t 
any lasers powerful enough. About 
four years ago, however, an entirely 
new device called the carbon dioxide 
laser was invented. And last April, 
Avco Research Laboratory announced 
a СО, laser with a power of up to 60 
kilowatts—thousands of times larger 
than any continuous-beam laser of 
just a short time back. 

Reports now are that the Defense 
Department has developed secret de- 
vices than can crank out up to hun- 
dreds of kilowatts. 


What next? 

Meanwhile, the number of proposed 
and actual laser uses continues to 
grow almost daily. Among recent 
ones. 

© a burglar alarm system with min- 
iature injection lasers built into an 
ordinary looking electric wall outlet. 

@ a holographic device to set Chi- 
nese type automatically. 

@ a short-range radar to spot peb- 
bles and other small obstructions on 
railroad tracks where ultra-fast trains 
will run. 

9 a short-range laser radar to spot 
obstructions behind your car. It could 
keep you from backing over a tool, a 
toy—or a child. 

@ a laser milk sterilizer. 

@ a laser-equipped cane for the 
blind that sends out beams of invisi- 
ble light to detect holes or obstruc- 
tions on the ground, at waist level, 
and at eye level. 

€ a laser device to verify credit 
cards. 

* an automatic reader to identify 
freight cars as they roll by. 

@ a typewriter eraser that vaporizes 
dark ink on a page with one zap, and 
does it so fast that the white paper 
beneath is not even scorched. 

That last one was invented and 
patented by Dr. Arthur Schawlow, 
one of the originators of the laser con- 
cept. He says he’s going to market it 
eventually. 

Dr. Schawlow also predicts that the 
laser will ultimately become so cheap 
and сопипоп that it will be used for 
scores of everyday tasks around the 
factory, office, and home. One day, he 
says, we'll use laser for everything 
Írom lighting the gas range to peeling 
potatoes. ш 
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Fantastic Plastic Light Show 
[Continued from page 73] 


force. This orients the molecules by 
causing them to become more nearly 
parallel to one another. While plas- 
tics do not form crystals, those which 
have well-oriented molecules exhibit 
some properties that make them be- 
have much like crystals. 

One of the more notable properties 
of a well-oriented plastic is its bire- 
fringence. This is its ability to sepa- 
rate a single entering ray of light into 
two unequally refracted rays of light 
emerging from it. This property 
causes such materials to appear bright 
when examined in cross-polarized 
light. 

Generally, the more completely the 
polymer molecules of a plastic sam- 
ple are oriented, the brighter it will 
appear in cross-polarized light. 
Knowing this, we can observe changes 
in appearance of several samples as 
we stretch them to increase their 
molecular orientation. We can judge 
how completely the molecules are 
oriented by comparing the relative 
brightness of the different samples 
used in the tests. 

Equipment needed? It’s quite sim- 
ple, consisting of two polarizing fil- 
ters, a stand to hold the filters, and a 
light source. The polarizing filters 
can be ordered from one of the scien- 
tific supply houses that advertise in 
this and other magazines. 

Make the stand from a two-inch by 
six-inch block of wood with saw kerfs 
across it to hold the filters upright. 
Exact spacing of the filters is unim- 
portant, but you will want to leave 
about two inches between them to 
allow sufficient room to manipulate 
your samples easily. A small desk 
lamp will give you a good light source 
for the experiments. 

Mount one filter in the stand be- 
tween you and the light source. The 
light that reaches your eye from the 
light source is now polarized. This 
means that all light rays passing 
through the filter are vibrating in the 
same direction. Hold the other filter, 
and look through it toward the first 
filter and light source. As you rotate 
the filter you are holding, you will 
notice that there is a point where the 
first filter appears completely dark. 
At this point, called the extinction 
position, the directions of polariza- 
tion of the two filters are at right 
angles to each other, and you have 
obtained the condition of cross-polari- 
zation. 

Specimens to be examined in cross- 
polarized light should be held be- 
tween the filters mounted in the ex- 
tinction position. Specimens having 
good molecular orientation will give 
the brightest appearance when their 


orientation direction, or direction of 
stretching, is at an angle of 45 degrees 
to the directions of polarization of the 
filters. Differences in specimen thick- 
ness will produce a range of brilliant 
colors. 

Every home contains a variety of 
plastic bags, sheets, films, fabrics, and 
fibers. Collect materials from a va- 
riety of sources. You will be able to 
recognize different types by their gen- 
eral appearance, translucence, feel- 
ing, and so on. Everyday items will 
provide a number of samples with 
which you can get started. 

Some of your samples will probably 
appear bright in cross-polarized light 
even before you stretch them. Such 
materials have attained a measure of 
molecular orientation as a result of 
the process by which they were 
formed. 

In most cases, however, you'll find 
that the samples you obtain will be 
very dim in cross-polarized light, in- 
dicating very little molecular orien- 
tation. These are the samples which 
will hold the greatest interest. You 
will be able to see the greatest 
changes as you orient the molecules 
by stretching the samples while hold- 
ing them between the filters set up in 
the wood block. 

Some of the materials will retain 
their molecular orientation after you 
stop stretching them, while others will 
tend to revert to their original con- 
dition. 

Various fabrics and fibers are a 
happy hunting ground for the polar- 
ized-light experimenter. These mate- 
rials naturally have a high degree of 
molecular orientation. This accounts 
for their strength and resistance to 
wear. 

Include the natural fibers (cotton 
and wool) in your experiments as 
well as nylon, orlon, and other man- 
made materials. You'll see some fas- 
cinating differences. 05 
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YOU can duplicate 
this true story... 


Robert Wilson 
Tyrone, Pa. 


THE SKILLFUL DRIVER 


y Ifa Bike 
Cuts Across Your Path... 


You are driving along a suburban road at 25 mph, coming 
up behind a motorcycle going even slower. You pull out 
to pass. The next thing you know, the bike is right across 
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dump and made $160” 
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Coving-cuts across the 
blade and the pair of jigs 
you make combine to 
produce results you 
must see to believe 


Output from author's 10" blade includes bowl shapes almost 10" across 
and 3" deep. Using a larger blade is the only way to increase depth, but 
you can get more diameter and vary the shape by using the sketch ideas 


Turning Bowls on a Table Saw 


By R. J. De CRISTOFORO 


Come is done on a table saw by 
making repeated oblique passes 
across the blade with blade projection 
increased a bit after each pass. This 
is a good technique for forming 
troughs and creating simple shapes on 
edges. The action is mostly a scrap- 
ing one, but you get surprisingly 
smooth contours if you feed at a rea- 
sonable rate and don’t overdo the 
depth-of-cut on each pass. 

Because of the oblique feed, the 
profile of the cove you get is more a 
section of an ellipse than an arc from 
a circle. To duplicate the true circle 
of the blade, you would have to feed 
on a line 90 degrees to the face of the 
blade. 

Trying this proved feasible witk 
a regular saw blade, and started me 


thinking about a rotary feed instead 
of a straight-line one. First thing I 
knew, I was in the bowl-turning-on-a- 
table-saw business. 

The results are—well, I hesitate to 
say “fantastic.” But it’s the kind of 
thing that gives you a big charge 
simply because it takes you out of 
routine procedures and it works so 
well. 

Be careful! No guard! Because you 
naturally must dispense with the 
guard, a dangerous blade confronts 
you. Even though the work covers the 
blade on inside cuts, a miscalculation 
might bring it through. 

The blade is exposed for outside 
cuts. So keep your hands pretty much 
on your own side of the work as you 
turn it. This keeps the project be- 
tween you and the blade. 

Making the cuts. The repeat-pass 
technique, plus a slow feed, is not so 


How you use the overhead jig to undercut the work 


Work of any shape can be held by the 
pivot bolt, as shown in the photos. Form 
slight depression in center of work with 
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countersink. Turn down pivot until it seats 
in depression, tight enough to hold work 
firmly but allowing it to be rotated. Since 


tedious as you might imagine. As- 
suming a 10” blade with a 3” maxi- 
mum projection and а 14” depth-of- 
cut for each pass, it would take 24 
revolutions of the work to form a bowl 
about 10” in diameter and 3” deep. 
Even with a slow feed, each feed-revo- 
lution takes only about 10 seconds. 
That means four minutes to shape up 
that size depression, a perfect depres- 
sion, that is. 

There are factors that affect the 
time element, however. For example, 
pine cuts faster than maple. A rip 
blade with deep gullets or a combin- 
ation blade with a lot of set will re- 
move more material faster than a 
crosscut blade. 'The crosscut blade, 
incidentally, with minimal projection- 
increase after each pass will consis- 
tently produce the smoothest cuts. 
But you can do this kind of turning 
on a table saw as fast as a good man 


you can't see blade, learn how much a 
single turn of height-control raises blade. 
Raise it about 1/16" for each cut. 


How to make the overhead jig _*™ 
eae EYEBOLT 


TA" x2"x 18" 


4” ТЕЕ-МИТ: 
SECTION AA 


SIZE TO SUIT SLOT 


4 PIVOT POINT 
O= (CUTOFF AND 
SHARPENED NAIL) 


—LENGTH OF KERF 
NOT CRITICAL 


М" x 16" x 16” 


i 


Position jig so work is centered over saw blade. Pivot is 
an eyebolt sharpened at end. Start cuts with blade below 
surface. Rotate work at least 360 degrees at each level. 


Countersunk hole in work seats over pivot nail in the jig. 
Make cuts same way as you do those inside work. Raise 
blade only slightly for last passes to get smooth finish. 


HIGH BLADE 
(Є PROJECTION 


_„| RADIAL DIST. 
VARIABLE. 


VARIATIONS ON OUTSIDE CUTS 


и SS BLADE 


PROJECTION 
COMBINATION CUTS 


— nnl 


Outside shapes are varied by varying distance from center 


d É HIGH НМ 
of work to blade, blade height, and position of the pivot. projection PROJECTION 
How to vary shape of the inside cuts 

1 2. MOVING PIVOT POINT 
|. PIVOT POINT IN EASY STAGES LETS 
FOR THIS YOU ACCOMPLISH THIS € 
3.on p WORK 
LIKE THIS PIVOT 


4. MOVING WORK 
TO "OFFSET" 
PIVOT POINT... 


|. YOU CAN EVEN. 
| SAW BLADE | 


can do the job on a regular wood lathe. 

Making the jigs. An overhead pivot 
jig is used for inside cuts. The simple 
bottom-pivot jig is for outside cuts. 
With the two, you can accomplish 
complete bowl-turning. 

Overall dimensions of the jigs are 
not critical. Change them as neces- 
sary to suit your equipment. Remem- 
ber that the thickness of the platforms 
(in effect) reduces maximum blade 
projection. I used М” plywood, but 
you could gain a bit by using 14” tem- 
pered hardboard. 

Be sure the pivot-support bar is 
well above maximum blade-projection 
height. The distance between the 
vertical supports limits the size of the 
Stock you can turn between them. I 
can swing a 14" circle in the jig made 
for my 10" saw, but by making the 
platform wider, you can increase this, 
if you wish. 

It's wise to begin the project by 
sizing the platform and forming hard- 
wood miter-gauge bars to suit the size 
of the table slots. Place the bars in the 
slots and position the platform over 
them, centering it over the saw blade. 

Continued 
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Turning Bowls оп a Table Saw 
[Continued] | 


Use small brads to tack the platform | 
to the bars. Then remove it from the | 
table and make a permanent assembly 
by using glue and small, countersunk 
screws. 

Make a separate assembly of the 
verticals and the pivot-support bar— 
then attach it to the platform. Be sure 
that the pivot is located on the center- 
line of the blade. I made the hard- 
wood bars a tight fit in the table slots. 
Thus, I can use the jig without having 
to clamp it. 

Follow the same procedure to make 
bars and platform for the second jig. 
The pivot point here is simply a nail 
driven through from the underside 
and then cut off and sharpened. Lo- 
cation of the pivot point is significant 
only as it relates to the size of the 
work. There is considerable freedom 
here since you can position the jig to 
suit. 

When the pivot is in line with the 
saw blade, you will shape an arc that 
is a true portion of the blade circle. 
However, you can situate the pivot to 
the left or the right to get an elliptical 
cove. Experimenting this way pro- 
vides more freedom in creating out- 
side shapes. 

Tips on procedure. It’s difficult to 
be precise about how much to raise 
the blade after each pass. Too little 
is much better than too much, even if 
it means a couple of more passes. Ac- 
tually, you will know when you are 
cutting too deeply; you'll have to force 
the work—and you'll be sending up 
smoke signals. 

When you approach the full depth 
of cut you want, make a few extra 
passes by raising the blade just a | 
fraction. Make several passes, both | 
clockwise and counterclockwise, but | 
very, very slowly. This will produce 
the smoothest cut possible and mini- 
mize the amount of hand-sanding you 
must do to finish the job. 

You might imagine that this tech- 
nique has limitations imposed by the 
size (and the shape) of the saw blade. 
Actually, there is considerable free- 
dom in designing, as shown in the 
sketches—all of it based on the pivot 
point of the work as it relates to the 
centerline of the saw blade. 

It's possible (just in case you've 
started thinking about it) to do much 
of the inside turning with a V-block 
instead of an overhead-pivot jig. 
"That's fine—but the V-block demands 
that the work be a perfect circle to be- 
gin with. It doesn't forgive error. The 
overhead pivot lets you work square 
Stock as well as round, and it keeps 
the work position constant. So there's 
no chance of gouging and, hence, 
spoiling the job. Bu 
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Build a Better Battery Charger 
[Continued from page 103] 


Q2. When Q2 is off, Q3 is turned on 
to conduct collector current through 
the coil of relay K, closing relay con- 
tacts. This disconnects the charging 
regulator circuit from the battery and 
connects the battery across capacitors 
C2 and C3. (These were previously 
charged to minus 20 volts through 
negative full-wave rectifiers D3 and 
D4, when relay K was open.) The 
negative charge stored in capacitors 
is “dumped” into the battery during 
the instant that relay K is closed. 

Resistor R16 and diode D7 provide 
a discharge path for C5 when Q3 is 
turned on, so that the voltage across 
the capacitor falls at a preset rate. 
When the voltage is below the thresh- 
old of the Schmitt trigger, Q1 goes 
off, turning on Q2 which, in turn, 
shuts off Q3, thereby opening the re- 
lay and returning the circuit to nor- 
mal charge conditions. The cycle then 
begins again. 

Assembling the charger. House the 
unit in the aluminum case specified, 
mounting the control meters, termi- 
nals, and fuse post at one end. Bolt 
the power transformer to the bottom 
of the case. The two electrolytic ca- 
pacitors (C2, C3) that supply the 
burp are mounted beneath a 314”- 
by-5!5" perf board on which all the 
smaller components are mounted. 
The 3" bolts that support this board 
also hold the capacitors in place. 
Mount relay K next to the heat sink 
mounting SCRI, insulated from the 
chassis on a 114” spacer. 

Mount diodes D1 and D2 on a heat 
sink made from the top half of the 
same miniature aluminum case, using 
the mica insulators in the rectifier 
mounting kit. 

So that you can place the charger 
directly on the car without worrying 
about the polarity of the car's battery, 
positive and negative terminals of the 
charger must be isolated from the 
metal case. Bolt feet at corners. 

How to use the charger. There are 
two controls on the front panel. The 
CHARGE control (under the charge 
indicating light) determines the point 
at which the charger cuts off. The 
unit is initially set up for operation 
by adjusting the charge control with 
a fully charged battery connected to 
the charger terminal, so that the 
charging just ceases. Mark this set- 
ting on the panel for easy reference. 
The BURP control sets the rate of 
the burp circuit and can be adjusted 
from once every few seconds to once 
every two minutes. Normal burp rate 
is about every 10 to 20 seconds. 

The ammeter (M) continuously 
monitors the charging current and in- 
dicates the effectiveness of the charg- 


er. Operation of the charger was 
checked on various batteries whose 
state ranged from fully charged to 
completely discharged. The latter 
was brought to life very quickly. 

Because of the burp ieature, it is 
essential that both battery connec- 
tions to your car be removed before 
the charger cables are connected. If 
this isn't done, the diodes in the al- 
ternator, as well as other electrical 
components, could be damaged. 

It's wise to choose a low charge rate 
(two to four amperes) since battery 
life is prolonged by slow charging. 
But if you need a quicker charge, 
this unit will deliver up to 10 amps. 
Don't charge at high currents for ex- 
tended periods. Тһе maximum rec- 
ommended charging current for a 48- 
to-60-amp.-hour battery is about six 
amperes, slow charge rate. 

Set the charge control while read- 
ing current on the ammeter. As the 
battery charges and its terminal volt- 
age rises, the ammeter will decrease 
until the charger automatically stops. 
The burp circuit will keep running, 
even though charging is complete. 

When using any electrical device 
outdoors or while standing on damp 
concrete, it’s best to wear rubber- 
soled shoes. It’s always possible to 
have a poor connection. 05 


PARTS LIST 


C1—100 МЕ, 25 WVDC ВІ, R2—30-ohm, 5w 
electrolytic capacitor ^ wirewound resistor 
(Sprague TE1211) ^ R3—1K, ум carbon 

C2, C3—12,000 Mr, 40 resistor 
WVDC electrolyüc — R4—47-ohm, 1w 
capacitor (Sprague carbon resistor 
Powerlytic 36014360 R5—200.ohm. Bw wire. 

408С2А) wound potentiometer 
c4-30 MP. 16 WVDC. 


(Mallory VW-500) 
electrolytic capacitor 


R6—15-ohm, 2w 
os Sprague ТЕ1158) R7—120-ohm, 1w 


\—350 MF, 16 WVDC B—4.7K, Yow 
ЕТА capacitor R9, RİS, 814— 
(Sprague T1166) 2.7K, Yaw 
C6024 R10—6. ВК, И 
ос Мат A расї бао 
tor (Sprague 
192P22402) m2 Tox. Vewresistors. 
D1, D2—Silicon rectifier R15—68K, 1w 


RI6—15K, уе 
R17—3 megohm, уу 
potentiometer (Mal- 
lory U59) 
Fuse—2-amp w/holder 
(cartridge type) 
Case—3%x6x10" 


diode, 20-amp rating, 
200 PRV (Ge-X4) 
оз, D4, 05, D7—Silicon 
rectifier diode, 1-amp 
rating (GE АЈА or 
1N5059) 
D6—8.zv zener diode 
(Gt X-11 or 1N756) (Premier Metals 
11, 12—12v indicator Corp. PMC 1010) 
lamp (industrial De- SCR1—13.amp, 50 PIV 
vices B2990D5— (GE-X3; 
green апа B2990D6  SCR2- &amp, SO PIV 
e) GE-C106Y1) 
K-Hw-duty 12 VOC S-SPST toggle, 5-amp 
relay, DPDT con- rating 
tacts, 8-amp min. T—Power аит 
rating (Potter & (Knight 
Brumfield MR11D) Айе 3402333) 
M-—0-10-amp DC am- Міѕс: perf board, 31%" 
meter (EMICO 6-32 screws w/nuts; 
ВЕ АС 2ЗОЗ) 12-gauge wire, termi- 
2—NPN transistor nals, knobs, push-in 
VENS terminals, wire, solder. 
Q3—NPN power tran- 
sistor (GE D27C1) 


Notes: Heatsinks made from both halves of 
1% x 2% x 234" alum. case (PCM-1000). 
Mount Dl, D2 on upper half with mica in- 
sulators (Kit MK: Carl Cordover Co., Mineola, 
N.Y. Mount SCRI on lower half, as shown. 
All GE semiconductors and most other parts 
available from Newark Electronics Corp.— 
locally or 500 М. Pulaski Rd., Chicago 60624 
(min. order $5). 


Pick up a good second car from Volkswagen. 


Somebody traded in a Rolls-Royce for 
a Volkswagen? 

Yes, somebody traded in a Rolls-Royce 
for a Volkswagen. 

It happened in Texas, of course. 

But even in average states some pretty 
fancy cars show up on a VW dealer's 
used car lot. 

And some not so fancy cars. And some 


quite practical cars. Like Volkswagens. 
But no car, Rolls or VW, gets that guar- 
antee on the windshield automatically. 
First it goes through a rigorous ló-point 
inspection. 
If anything needs fixing, it gets fixed. 
And only then does a Volkswagen 
dealer guarantee the free repair or re- 
placement of every major working part* 


engine, transmission, rear axle, front axle assemblies, broke system, electrical system. 


© voLeswaag or AMERICA, їйє: | 


for thirty days or one thousand miles. 

Whichever comes first. 

So when a VW deoler says that a | 
used car is as good on the 
inside as it looks on the 
outside, you don't have to 
trust him. 

He'll put it all down in 
writing for you. 


Your First Ride in an $$Т—боопег Than You Think 
[Continued from page 72] 


of its losing battle with Boeing in the 
original SST competition. (Lock- 
heed’s fixed delta-wing design lost to 
Rosing’s swing wing. Now Boeing is 
back to a delta design, plus a tail sec- 
tion that Lockheed did not have.) 

Magruder is expected to put lots 
of emphasis on making sure the new 
design is a money maker for the air- 
lines and for the government. The 
government is now expected to put up 
about $1.3 billion towards two proto- 
type supersonic transports. 

The critics. There is, however, grow- 
ing opposition to federal outlays for 
SST development. The arguments: 

€ Environmental problems. People 
are concerned about delays in getting 
to and from the airport, congestion 
at the airport, increased air traffic, in- 
creased airport noise, possible climat- 
ic changes, and, most of all, the awe- 
some sonic boom. 

Dr. Richard L, Garwin of IBM says 
one SST will produce runway noise 
equivalent to 50 jumbo subsonic jets 
taking off at the same time. 

* National priorities. Many be- 
lieve government money invested in 
prototypes (which hopefully will 
come back in royalties as the planes 
go into service) could better be spent 
on other social programs. Opponents 
also argue that the SST is just a frill 
fo: jet setters and won't benefit most 
taxpayers. 

Summarizing the cons, Rep. Henry 
S. Reuss, Wisconsin Democrat, told 
the Joint Economic Subcommittee of 
Congress: "We are being asked to 
spend $1.3 billion of the public's mon- 
ey, and more likely $3 billion or $4 
billion before we are through, on a 
plane that will serve only a minute 
fraction of American taxpayers, while 
millions of others pay the penalty for 
this folly in the form of increased 
airport noise, sonic booms, air pollu- 
tion, and potentially harmful weather 
changes." 

Moreover, several members of the 
President's own advisory committee 
on the SST recommended that the 
government not proceed with the pro- 
gram on a variety of grounds. 

Counter arguments. SST backers 
claim to have engineering studies that 
disprove these and other charges: 

@ Noise. They admit the existence 
of the sonic boom, know of no way to 
eliminate it, but state flatly that the 
SST will not be operated supersoni- 
cally over populated areas. Engineers 
have calculated that over water, the 
sonie pressure of two pounds per 
square foot (at cruising speed) is only 
1/100 as great as the load of a three- 
foot wave hitting the side of a ship 
during a 30-mph wind. 
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And they promise that noise levels 
in communities near jetports will be 
less than exist now, because the SST 
has enough power to take off in a 
short distance and climb to twice the 
altitude in the same horizontal dis- 
tance as present jets. 

* Air traffic. The SST will fly at 
a new, higher altitude of more than 
60,000 feet, and thus relieve air traffic. 

€ Terminal traffic. The new speed 
will enable the SST to leave and ar- 
rive at hours avoided by present jets. 
Departures to Europe from JFK now 
peak between six and eight in the eve- 
ning. An SST could leave Kennedy 
at one p.m. and still arrive in Europe 
the same day, local time. Flying west- 
bound with the sun, the SST could 
leave Europe any time and get to its 
destination the same local time as de- 
parture time. 

But what’s the point of zipping at 
1,400 mph to 1,800 mph (two or 215 
times the speed of sound) if you get 
hung up three hours in traffic getting 
home from the airport? The answer, 
of course, is greater progress in im- 
proving things on the ground. 

New toy for jet setters? Hardly that, 
say the SST makers. Boeing claims 
that on the basis of total operating 
costs, the SST will be more economi- 
cal to fly than the present 707. This 
is because ground support and over- 
head costs go down in relation to the 
seat-miles flown per year. 

"Though the SST is only two-thirds 
as big as the 440-seat version of the 
giant 747, it will fly three times as 
fast. Result: It will do twice as much 
work as a 747. 

Will the SST cause environmental 
havoc? Its builders say no. Critics 
charge that hundreds of SSTs would 
discharge enough water vapor into our 
atmosphere to dangerously change 
prevailing weather patterns. The SST 
backers say the probability of this 
happening has been generally reck- 
oned slim by the Environmental Sci- 
ence Services Administration and the 
National Academy of Sciences. 

Out of all these claims and counter- 
claims, one thing appears certain. The 
SST is about to arrive. Though we're 
reluctant starters in the race with the 
Tu-144 and the Concorde, the Ameri- 
can SST seems to be on the way, too. 

Some critics are skeptical of the 
SST's defenders because of the way 
the program has not progressed so 
far. They point to some blunders—or 
at least design changes—which have 
added years to the U.S. program. 

Boeing's program is being further 
complicated by increasing contro- 
versy. Right now, it's impossible to 
say just when it will finally fly. 85 


Your Car's Cooling System 


[Continued from page 100] 
stat usually means that the tempera- 
ture sending unit needs replacing. 

The unit is located in the top of the 
engine block, threaded in with ta- 
pered pipe threads. One or two wires 
lead to it. Unscrew it and thread in 
a new one. Little coolant will be lost 
if there's no pressure in the system 
and the radiator cap is on. 

Rarely is anything w-ong with a 
temperature gauge. Indicator lights 
are easily checked for burn-out as de- 
scribed in your car manual. 

Adjusting belt tension. A sluggish 
water pump lets the engine overheat 
and hot spots develop in the engine 
block. It may be caused by a slipping 
drive belt that needs tightening. 'The 
surest way to get correct belt tension 
is with a tension gauge. The old so- 
much-play method is not accurate 
enough for most of today's cars. 

Ford, GM, and American Motors 
all call for the use of a tension gauge, 
and list belt-tension specs for their 
cars. Usually two specs are given— 
one for a new belt, another for a used 
belt. A common specification is 140 
pounds for a new belt, 110 pounds 
for a used belt. 

To use your belt-tension gauge, 
fold out the feeler bar to its perpen- 
dicular test position. Pull it down 
below the gauge line before each test. 
Adjust the spring sleeve to the re- 
quired belt tension by turning it. 
Then place the feeler bar on the belt 
at the center of the span. Press down 
harder and harder until you feel the 
touch-button at the top of the tester 
cap. This contacts your finger when 
the spring sleeve reaches zero. 

Remove the gauge to a good light 
without hitting it on anything and 
note where the bottom of the feeler 
bar rests. If it's above the gauge line, 
the belt is too loose. If it's below the 
gauge line, the belt is too tight. If 
the bottom of the feeler bar is aligned 
with the line, belt tension is right. 

If a belt-tension adjustment is nec- 
essary, loosen the holding bolt and 
move the adjustable component, usu- 
ally the generator or power-steering 
pump. Tighten the lockbolt and re- 
check tension. 

The belt-tension gauge can be used 
on all automotive belts, not just the 
water-pump belt. A more complex 
graph and scale opposite the front 
scale let you take tension range read- 
ings where required. The instructions 
tell you how. 

The saving on solving your own 
cooling complaints over having it 
done goes a long way toward buying 
you professional equipment. And you 
will be making tests that the pros 
often don't bother with. Hs 


Shoppers’ 
Showcase 


COUNTRY & WESTERN Songs almost 1¢ 
each. Play guitar in a week or money 
back. World famous guitarist shows you 
how. You get 320 songs including popu- 
lar songs, picture & word instructions to 
guide your fingers to the chords plus free 
automatic guitar tuner. Only $3.98 ppd. 
18-day money-back guarantee. No. C.O.D. 
Teriy Elliott, Dept. PSG-7, Box 1918, Grand 
Central, N.Y.C. 10017. 


RELAX BUT CONCENTRATE while you 
learn about electronic data processing. 
The COMPUT-A-TUTOR is a unique game 
of «kill & chance. Game box comes with 2 
stages: elementary & advanced. All pieces 

22-page instruction book make up a 
fascinating & educational game. Just 
$ Order 271.259 COMPUT-A-TOR 
from Edmund Scientific; 380 Edscorp 
Bidg., Dept. PS-7, Barrington, N.J. 


Fanfastic Swiss 
Measuring Tools 


Model 70-D 


Dial Caliper 51/2 RANGE 


Measures inside, outside, depth & step 
readings. Dial graduated in .001" unbreak- 
able, rust proof, patented construction. 


ONLY $ RI 3 for $ 26.00 
12 for $100.00/postpaid 


Includes case, catalog & shipping 
Send 25¢ for Money Saving Catalog of hundreds of tools 


SCHLESINGERS FOR TOOLS LTD. 


1021 East 54th Street, Brooklyn, N.Y. 
TEL.: (212) 241-7482 


Save up to $200 or more 
on auto air conditioning! 


Quick ‘п easy to install, Comfy-Kit air 
conditioners give you cooling power that's 
unsurpassed — yet cost less than half the 
price of many units. This means you can 
earn up to $50 an hour for installation time. 


Comfy-Kit is available in three superbly 
engineered units: Supreme, Super Air and 
Standard. All give you famous Comfy-Kit 
durability and performance — plus trim 
good looks that rival any unit on the 
market. 


Let someone else pay the high prices 
for auto air conditioning. You'll have a 
better unit — save lots of money to boot. 
Comfy-Kit comes complete — including the 
loan of tools if you need them. 

So, mail in your coupon right away. En- 
joy windows-up comfort all year. 


[ Enclosed is $133* for Standard Unit. Name 
Enclosed is $148* for Super Unit. 

Enclosed 1з $165* for Supreme Unit Address 

C Enclosed is $30 deposit on a City State 


© Standard 7 
ы! My car is a wen) 


is. Power Steering m 


return the tools 

[O 1 would lihe to see the instruction book be- 
fore i- order. 1 enclose $1.00 for the instruc- 
tion book only I understand this will apply Smg poms: и: 


оп any future Comfy-Kit 
"plus state tax where applicable 


Zip 
(model) 


Engine displacement. Horsepower 


Floor shitt Steering column shift 


JULY 1970 ' 121 


Trail Grabber... 


Big Wheel 
In Trail Bikes — 
The Heathkit “Boonie-Bike” 


* Reliable, low cost transportation over almost 
any terrain, any conditions ө Dependable, easy 
starting 5 HP, 4-cycle Briggs & Stratton engine 
Giant 18 x 8.50-8" rear tire for amazing trac- 
tion on almost any surface e 2-speed ch 
drive transmission for speeds up to 30 mph e | 
5” hand-operated drum-type Bendix rear brake 
for sure stops ө Spring return throttle for safety 
Rugged welded 74" tubular steel frame è | 
Welded steel skid pan & 6%" ground clearance 
• Spring loaded front suspension e 400 Ib. load 
capacity e Weighs just 116 Ibs., only 24%" wide 
у to load in cars, etc. ө Optional ski — lets 
you go in sno: naps on in seconds without 


tools e Ea bly — motor assembled & 
mounted . . . tires inflated & mounted on rims | 
Kit GT-18, 140 Ibs, MAE 5199.95* 
GTA-18-1, ski accessory, 12 Ibs........... $19.95" | 
Kit GTA-18-2, horn & lights acc., 10 lbs... .$29.95* 
GTA-18-3, battery charger acc., 3 Ibs. $6.95* | 


GTA-18-4, spark arresting muffler, 4 Ibs. 5 


Fhear COMPANY, Dept. 16-7 
Benton Harbor, Michigan 49024 


C) Rush my FREE Heathkit Catalog. 
їл Enclosed is $, including shipping, 
Name. 

Address. 


City State lip. 
Prices & specifications subject to change without notice. 
*Mail order prices; F.0.B. factory. exams | 
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New portable SOLIDOX weld- 
ing torch goes anywhere. 
Only 4 ibs. Burns amazing 
solid oxygen pellets and 
горапе. Flame exceeds 
00°F. Braze weld, silver 
solder, melt 14" steel. 
“Standard Kit”: torch, pro- 
pane, pellets, braze rods, 
glasses, lighter, etc. Ideal for 
shops, hobby, metal repair. Professional results. 


$2495,, Easy assemble "Thrift Kit” 


to convert your propane torch to 5000? welder. 


SEND ONLY $5 indicate kit of your choice. 


Pay postman remainder plus postage on 

delivery. Write for free brochures. 

Money Back Guarantee. Use your BankAmericard 

Cleanweld Products Co. PS 7 

Box 1061, South Gate, California 90280 

SOLIDOX IS AVAILABLE BY MAIL FROM 
THE FOLLOWING AUTHORIZED DISTRIBUTORS 

len Crown Mail Order Center, 
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PUT A KEEN EDGE on your Rotary Lawn 
Mower Blade, easily & quickly, with Arco 
Lawn Mower Sharpener. 14” shank fits 
any drill. Accurate blade sharpening for 
uniform, neatly trimmed lawns. Also 
sharpens Roto & Moto Tillers, Sickle Bar 
Cutters, Hoes & Scythes. Grinding wheel 
is reversible for double life. #32M $1.98 
ppd. Arco Tools, Inc., Dept. PS7P, 421 W. 
203 St., New York, N.Y. 10034. 


MAGNIFIES AND LIGHTS. This chrome- 
plated magnifier with 312^ diameter lens 
has a builtin light so it illuminates as it 
magnifies. Excellent aid for phone listings, 
map reading, stamp & coin collecting 
Takes 2 "C^ batteries (not incl). Only 
$3.95 + 60е post. Barclay, Dept. PS7, 170- 
30 Jamaica Ave, Jamaica, М.Ү. 11432. 


THE MIRACLE OF BIRTH is demonstrated 
by the Chick-U-Bater. Your children will 
see the hatching process. Unit will incu- 
bate chick, duck, pheasant or quail eggs. 
Send $6.95 for #6141 Chick-U-Baier 
With it comes a coupon for 2 fertilized 
eggs direct from hatchery. Alexander 
Sales, Dept. PS7, 26 So. 6th Ave, Mt. 
Vernon, N.Y. 10551. 


ESSENTIAL INFORMATION For today's 
camper. New book gives complete rún- 
down on vehicles, tents, sleeping bags, 
where-to-go, what to take, food (even 
recipes). Fully illustrated with many pic- 
tures in color. Covers wilderness areas 
and national parks. An indispensable 
book for family camping. $4.95 at book- 
stores or order "CAMPING" from Grosset 
& Dunlap, Inc., Dept. PS7, 51 Madison 
Ave., N.Y.C. 1 


2 for 1 WAREHOUSE CLEARANCE SALE 


©MCMLXX Viking 


TWO ST s» 


FOR VALUE 10 Year Guarantee 


ГЕ 


TWO FOR THE PRICE OF ONE 


Razor sharp lifetime steel blade opens easily and automatically locks in place. PUSH-BUTTON release, Tough, razor 


steel blade honed and polished to mirror 


like finish. Balanced for target throwing. 
Blade GUARANTEED 10 YEARS. If blade breaks we replace free. 30- 


construction. 


Legal 
e E. A favorite 


ize. Ruy 
y MONEY BACK GUARA) 


with sportsmen, Priced for quick sale of 200,000 knives. Makes excellent gift for any man or boy. Two for $1.98 plus 50c 


shipping. Send cash, ck. or М. 


Huge savings оп tiny, all-in- 
the-ear, behind the ear, eye- 
glass and body models. New 
space age models are so tiny 
and well concealed your clos- 
est friends may never even 
notice. FREE HOME TRIAL. 
No down payment. Low as $10 
monthly. Money back guaran- 
tee. Order direct and save. 
Write today for free catalog and confidential booklet. 
PRESTIGE, Dept. D-35 Box 10947, Houston, Tex. 77018. 


> Rare Miniature Cars 
Mu "06 Isotta Fraschini 


2 inssi 
ANTIQUE 


SPECIAL INTRODUCTORY OFFER: Send this ad 
with only $2 each (reg. price $2.50) for samples (по limit) 
of Alfa Romeo, Ferrari, Maserati, Fiat, Porsche, Iso Rivol- 
rcedes, Opel, Simca, Morris, Ford Lola, Cor- 
inu plus FREE CATALOG 


or M.O. Satisfaction guaranteed or 
money baci 


SINCLAIR'S Auto Miniatures 
Dept. A9, 3416 W. Lake Rd., Erie, Ра. 16505 Phone: (814) 833-1971 


to VIKING KNIVES, Dept. K-lux. 


Box 10880, Houston, Tex. 77018. 


DISCOVER HIDDEN 
TREASURE 


WITH A JETCO ELECTRONIC 


A powerfully 
sensitive instrument — 
detects gold, silver, colos, 
relics, etc, Fully tested — 
transistorized — guaranteed, 


Lu 


ong with stainless steel blade, $3.80. Kit with 
skiver & blade ossoitment (14) in fitted wood cose, $9.50. 


NEW CENTER SQUARE 


tool steel, designed for 
center of round bor 


56.00. 


Specify item(s) ordered. Enclose check or money order 
(Colo. residents add 375 юх). Add $1.00 for postage and 
handling. Send to National Camera Supply, Dept. JBA, 
Englewood, Cole. 80110. 


оп work up to 3" in diameter 


catalog of unusual, unique tools 
по! available anywhere else. 


National Camera 


I am printing my message їп a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don’t misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
»uccess without effort on your part. 
""hat sort of talk is rubbish! And any- 
эпе who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


1 Have All The Money 1 Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


I'd like to give this to 


my fellow men... 
while I am still able to help! 


I was young once, as you may be— 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough {о 
make me believe that vou are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the "big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a "one 
man" business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment. 
во small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are "on your own." It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
Screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send vou all the in- 
formation. free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all, Just your name. I won't 
ask vou for a penny. I'll send vou all the 
information about one of the most fascinat- 
ing businesses vou can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only. 
if vou decide to take the next step. ГЇЇ 
allow you to invest $15.00. And even then, 
if vou decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send vour name. I have no 
salesmen. I will merely write vou a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If vou have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don’t think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me. forget the 
whole thing. But if you think there is a 
destiny that shapes men’s lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send vou will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-H 
CHICAGO, ILLINOIS 60626 
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Turn any car 
into the toughest | 
carin town | 


Grab onto the giant 1970 MOTOR's Auto 
Repair Manual and keep your machine 
really mean—every part doing its job with 
laser beam cleanness. Over 5 million 
Manuals have been sold to auto buffs, 
students, racing and professional mechanics 
to help get top performance from cars they 
handle. 

More than 1,000 pages feature 225,000 
service and repair facts and over 3,000 
"how-to" photos and diagrams. They get 
you into the guts of 2,300 models—every 
American car made from 1964 to 1970. 
Plus VW. Trouble-Shooter Section and 
trouble-shooting info throughout help pin- 
point 4,200 car troubles. The Manual shows 
where to start.'Which tools to use. What 
to do step-by-step. It's like having a pit pro 
guide you. Just $9.95. 

Make a free 10-day test run. Then pay 
just $2 in 10 days, $3 a month for 2 months, 
then $1.95, plus delivery and sales tax. Or 
return book and owe noth- 

ing. Fill in and mail this 

ad to MOTOR Book 


Dept., Desk 0027, 
250 W. 55 St. 
N.Y.C. 10019. 


Print Name. — Age 
Address. 
City & State. Zip 


MY SPARE TIME HOBBY 
MAKES ME ар 


$500 an hour 


CASH PROFIT ` 


477, START YOUR OWN SPARE TIME BUSINESS. 
€ o 4 Хоц can turn your spare time into 
: ! Big Cash Profits with your own 
taan“ COMPLETE SHARPENING SHOP . .. Grind 
ines saws, knives, scissors, skates, lawn 


5° mower blades... all cutting edges. 
#2 Your Own Cash Business with no 
we ? inventory ... right at home... no 
27.7; experience needed. 

ce FREE BOOK tells how you can start 
t> your own spare time business 
while you are still working at your 
111 regular job. Low Cost — time pay- 

[i ments. 30-Day Free Trial. 


pook 


t ааа esanean erar ha сан 

| BELSAW SHARP-ALL CO., 701K Field Bldg., H 

1 Kansas City, Mo. 64111 1 

Send Free Book, “LIFETIME SECURITY." No 1 

obligation. 1 

1 

Name. — een wri | 

К ЖИН аы sae ea = ems | 
Y. beue S n АИК. e 
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LIQUID FUELED 
ROCKE 


Check out Vashon's aerodynamic fleet for "70! Authentic 
high performance single, and multi-stage model rocket kits, 
rocket plane kits and ready-to-fly jet planes. All use a 
unique non-inflammable propellant that requires no special 
permit or license. Send 25c for illustrated catalog today 


VASHON INDUSTRIES, INC. 
Box 309 Н, Vashon, Wash. 98070 


ROCKET PLANES 
JET PLANES 


katte for | 


пар 
a all 


GUARANTEE! 
10 YEARS 


Powerful electro 
finds buried gold, silver, 
coins, etc. 5 new models. 
Write for free catalog. 


LOCKSMITHING & Key Making] 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 


Teaches you how to pick locks, de-code, make master keys, repair 


, install, service, etc. New self-instruction lessons for every handy- 


‘man, homeowner, carpenter, mechanic, service. 
Station operator, fix-it shop, hardware dealer 
‘Gunsmith, 53 easy. illustrated lessons. Full price 
ту $795 postpaid. Satsaction ог refund 
‘guaranteed. Май order today! 
©) _Nelson-Hall Co., Dept.GP-1 
325 W. Jackson Bivd., Chicago 60606 
POPULAR 


mechanics МІМІ-ВІКЕ 


FROM 26-IN. BICYCLE FRAME 
with VARIABLE SPEED TRANSMISSION, 
as featured in June '67 issue. Step- 
Буер Plans, photos show you how. 

WS, $2.50; refundable with order 
for wheels, engines, clutches, kits at 
(EB DiscountPrices; catalog included. Order 
$50 to $150 Ng Pians. Or send 25c for Catalog today! 


GILLIOM Mfg. Co.; Dept. PS-7, St. Charles, Mo. 63301 


HEAVY DUTY BALL-BEARING PUMP 
IRRIGATE-DRAIN-SPRAY-CIRCULATE. All-metal, 
/Nrust-proof. Type XB. Stainiess shaft. Use 13 HP. 
РА or larger. 1 НР 1.200 СРН 60° high or 3.000 
Ў СРН 25' well, 5.200 GPH max. 114" in: 1” 


Belt or direct drive 
M 


Type P won't rust or clog. Bronze brng, 
To 2.400 GPH. 1” in: Зз" out $8.95 
Postpaid cash with order 
MONEY BACK GUARANTEE 
LABAWCO, Box 34, Belle Mead, N. J. 08502 


Shoppers’ 


SCORE PAR AT Every Bar! This “19th 
Hole” Ice Bucket is а conversation piece 
for any golfer ог drinker, mounted with 
a golf ball & metallic sculpture of a golfer. 
Insulated compartment holds 2 trays of 
ice. Made of high-impact plastic in White. 


j $1395 $1. postage. Pegasus, Dept. 
| PS, 1855 Imperial Ave., New Hyde Park, 
N.Y. 11040. 


PROWLERS BEWARE! The Mighty Mite 
Detector can catch them in the act or 
Scare them off. You can set the detector 
alarm for silent, loud or both. Safe, porta- 
ble alarm system. Complete with instruc- 
tions $9.95. The G. G. Brixius Co., Dept 
PS, 12560 Haster #103, Garden Grove, 


Са. 92640. 


GIANT SURPRISE ASSORTMENTS Packed 
from collections* including thousands of rare 
and key coins up to 150 years old! Each Grab 
Bag э guaranteed minimum catalog value of 
$4 50 up to $45 00 and even more! No two 
Assortments exactly alike Only $2 98 each. 
plus 25e postage and handing SPECIAL | 
Bag FREE with orders for 4 (Maximum 5 Bags 
pet Customer) Ideal git for beginner or ad 
vanced collector! Supplies Limited Order To 
day! mo COD's Foreign orders $200 more 


MATT NUMISS, Dept. PS-7, 2928-48 Ave., L.1.C.  N. Y. 11101 


HEAVY DUTY WELDER 


Does work of $85.00 welder 


yet costs only 1895 


POST PAID 
Fits ordinary 110V outlet 


3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experi 
ence’ needed. Follow simple. instructions. Uses standard a" 10% 
To weld iron, steel, Brass, bronze aluminum, other metals. 3 welding 
heats... nat just one ai with olher low priced models. New HEAV 
DUTY circuit gives higher heat. . 4 limes the heat needed to 

| melt toughest “iron. More welding power than ever before. Comes 

| complete with welder's mask, Sio pack of rods, flux, carbons, 
Sutomatic arc striker, etc. NOTHING ELSE TO BUY. Approved for 
| Romes, garages, shops, factories. 10 day MONEY BACK trial. Guaran- 
| teed against burnouts. Send $200 and pay $16.95 plus small СОО. 
when deliverei. or send $18.95 cash, ck., M.O. for postpaid sl 5 
| Wel-Dex Mfg. Co., Dept. W-144, Box 10776, Houston, Tex. 77018 


[27 
Corns 


IN UCTS—IDEAS 


VENTIONS—NEW PROD 


DEVELOPED & PREPARED 
For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT RESEARCH—DRAWINGS 
Second Decade of Reliable Service to 
INVENTORS • MANUFACTURERS » LAWYERS 
Director: Raymond Lee 


United States Patent Ofice former Patent Ezaminer 
United States Department of Army former Patent Adviser 


Member: United States Council. 
international Chamber of Commerce 


+ FREE CONSULTATION = — 


THE RAYMOND LEE ORGANIZATION INC. в 


230-H Pork Ave., New York City 10017 212 MU 6-8500 © 
SEND FREE F ЧАККЕТМЕ"" 
Brochure 


Showcase 


- 


GROUP THERAPY CARD GAME-—Ego. Get 
to know your friends better by finding out 
their real feelings about you. Each game 
consists of 56 full-color cards, complete 
set of rules, handsome four-color gift 
box. $2.95 postpaid. Deal inquiries are 
invited. Renac Enterprises, Dept. PS7, 10 
Fiske Rd., Lexington, Mass. 02173. 


PROJECT ANYTHING—direct from object 
with the Magnajector. Pictures up to 16 
Sq. ft. For stamp & coin collectors, hobby- 
ists, hundreds of other uses. Full life-like 
color. Twin lens system. Only 5 
guaranteed. Add 75е PBs, å hdig. Stand- 
ard-American, Dept. Park Ave., 
New York, N.Y. 10016. 


4 HOVER LOVERS | 


THE 


FLY YOUR OWN 


SCORPION HELICOPTER 


A new world of fun and adventure is yours 
by joining the “Hover Lovers.” 


More Scorpions have been built than any 
other sport helicopter. Owners throughout the 
world enthusiastically praise its vertical take- 
off capabilities. The introductory package 
includes Scorpion flight and licensing infor- 
mation, full color flight photos, drawings, 
illustrated parts catalog, details of the Scor- 
pion and the RotorWay program. Also included 
is your Hover Lover identification card. 


RotorWay «.---- 


P.0. Box #1096 • Mesa, Arizona 85201 
$5 NAME. 
NO! 


ADDRESS. 
w 


| [ыле 


ни иш иш ий See иш ип пшрш 
MADE POLYMERIC 


INEW Pig 


TAKE YOUR 
CHOICE OF 
FOUR STYLES 


CASH IN NOW on these Extraordi- 
nary Savings! The day of the high 
priced shoe is over. Folks are paying 
many dollars less than ever before, 
thanks to the miracle new "polymeric" 
shoe materials. This is no “cheap imi- 
tation" shoe. It's the real thing: the 
New Price Shoe that looks and feels 
and wears as well as any shoe you 
have ever worn and yet costs a frac- 


i f thi ice. 
tion of the price. WE CARRY 


MsooNER 
HOR LATER 
YOU WILL BE WEARING 
HE NEW PRICE SHOES 
Today’snew man-madeshoe 8 
‘materials beat the price out 
f leather, scoff at scuffs, 
Веер better shape, and 


Monk. 


iFOR $1 
285 Wert 9 


Never Need a Shine. Why 

E pend even one dollar more 
for shoes? Here's something 

Heres something 


Wall Street Journal" 

National Observer 
Look Magazine 
Newsweek 


Paterson, N. J. 07508 


PATERSON, N. 
3 О.К. Gentlemen, 
of Shoes specified 

t. My remittance of 


HABAND. Бр. Operating by U.S. М: 


SAY 
“the END" 
to $15 to $30 


SHOES 
> 
2:1 
FOR 


95} 
YOU'LL BE SHOCKED 


WE PAY i 
WHEN YOU SEE OUR SHOES 


POSTAGE J 
After what you've paid for shoes, you'll 
wonder how any such price as ours can 
be. Well, you get top quality uppers, 
good lifetime laces, life-of the shoe PVC 
sole and heels, flexible support shank 
in the arch, gentle foam heel cushions, 
superior gentlemen's detailing. The 
works! Even the new luxury linings. 


IS YOUR SIZE ON THIS CHART? 


Please note: At the price we sell shoes, we 
are not allowed to mention the famous 
brand name of this new shoe 
material. Suffice it to say it looks 
like top grain leather, performs 
even better. Why pay hig) 
À end higher prices? Get in lj 
on this astounding low B 

price. Send in now: 


TWO PAIRS FOR $14.95 B 


wing tip We will be proud to send them [| 
to you for ON APPROVAL [1 
AT HOME INSPECTION P 


Your remittance refunded in full 
if you do not choose to wear them. 
See It Yourself ! L| 
Use this Coupon! Ё 
* NEW PRICE SHOES В 


: TWO PAIRS 


[Black Oxfords | Oxfords 
[Cordovan Oxfords | Oxfords = 
Black Loafers 
Brown Wine Tips | — | 


4.95 


'OMPANY 
ith Street 


J. 07508 
send me the 


since 1925 
тй ни шы юм шс эй т шз ни ип 


JULY 1970 | 125 


1970 MODEL RAILROAD 


ALL ITEMS ARE ASSEMBLED AND READY TO RUN EXCEPT BUILDINGS 


EMD-8 DIESEL 


5121 P.R.R. RED 
5122 Wabash 


"^ — SALE 
$5.99 SALE $4.88 єс — $12.88 

z m REG. $54.98 I ALCO RS-2 
теат E 5131 P.R.R. REG. 
The most powerful steam locomotive “tion of this fine steam locomotive 88 е R.R. . 
ever created during the History of Capable of attaining 80 mph speed. SALE 534 |. 2132 SantaFe $9.98 
American Steam; our model, complete Operating headlamp. ag 
with headlight, is an exact reproduc- E 


HO 5136 Union Pacific $5.97 


52738 Southern Pacific У г REG. 8-WHEEL FLAT CAR W/LOAD 
5273C Soo Line $7.98 5391B Reading 


52730 Union Pacific L T > \ S Great ana 
f ИР кили м " 53! Iwaukee 
REG. $249 SALE | ^ 
5213 Santafe $4.88 5391E Southern 
5273E Chicago & Northwest Tie | 5211 Minois Central 
5273F Lake Superior & Ishpeming ¢ 5212 Pennsylvania R.R. REG. $2.49 SALE 99¢ 


HO CENTER FLOW HOPPER | HO STEEL BOX CAR HO PASSENGER CARS 


HO TRACK 
ALE $4.88 au HT JJ 256000 


SALE 


е ек! PITT MN 


REG. $8.98. 


—— E] SAL 
BIA. Observation Dele ^ ^ $9.88 | FLEX 2530 
REG. $7.98 
REG. $2.49 " SALE $4.88 "5 
? en К 
Эй исор 
H 
Bos 


SALE 996] 6312A_Combine Deluxe 
REG. $7.98 


5390 BULKHEAD FLAT SALE $4.88 


эуе ЕЕЕЕТ. 
fsS55EE 


rbi 


CAR W/PIPE 313A Diner Deluxe » 
" [0 шшш REG, $7.98 
REG. $2.49 SALE 996 SALE $4.88 


6314A Coach Deluxe 


É 
E^ É E 
HO y ggg 3068 HOn 2% DIESEL 10-CAR HO 3069 HOn 2% STEAM 8-CAR peg, $14.98 
Wt rade "Л" Aires somma s 
SALE 


Reraller 50 Pack. 
SO Terminal Track 


E 


Accurate НО loco as used by 36 66 
6. 66 {һе Nova Scotia Steel c] Coal Company, ААА headlight. " 
Наз8 accurate prototype coal mine cars. Comes complete with oval 


А Eer MAINLINE DIESEL 


4231A E REG. $12.98 
REG. $12.98 NAMES AVAILABLE SALE 


te | ч 
ШЕШ ons. 2500 | Ж й 
| items with descrip- A $5.98 $5. 08 
tion and prices. $ : idi 
REG. 75¢ 542436 ilable. Fa names available. 


— TANK CAR] “Nn BOX CAR 
à REG. $1.98 " REG. $1.49 
SALE М SALE 
4320A 886 


REEFER | “N” & HOn 214 TRACK 
REG. $1.98 ° i 
E = REG. $1.49 }ШИШИШШИШШШИГ 2102 


1103 


“N” JUMBO COVERED GONDOLA | “N” POCKET TRAIN 


REG. $1.98 1 
" = 3 Flex Track. 
996 Ñ Straight (7) 
4453A ¢ | ВЕС. $9.98 


496 
AU AUTO TRANSPORTER W/12CARS SALE К.Н: Crossing is f 
02A 2 


h L. H. Crossing 

19026 Santa Fe тайа $6. 66 7" Curved 1/12 (7) E 
А 49020 Union Pacific | MINITRAIN ЗЕТ INCLUDES: 9” Curved 1/8 (4) 98¢ 

~~ OBSERVATION см Е REEFER, GONDOLA, 9” Curved 1/15 (7) 98¢ 

- 7 CABOOSE. W/TRACK. 9" Curved 1/17 (7) 98 


Prices slightly higher in Canada, but same BIG savi 


Ai ASSOCIATED HOBBY MANUFACTURERS, INC. 
ШД) 621 EAST CAYUGA STREET, PHILADELPHIA, PA. 19120 


Мтне FINEST HOBBIES FROM AROUND THE WORLD 
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NOW, DISCOVER THE FUN — THE EXCITEMENT — THE 
i219]. PV у. THRILLS OF THE GREATEST HOBBY IN THE WORLD! 
(THEY ARE KITS) MODEL RAILROADING! 


5074A 0-4-0 SHIFTER | AHM, world leader in Hobby and Model tastic prices AHM is famous for. Every 
Locomotives were ori Railroading (all gauges) brings you the item guaranteed brand new, every item 
nally oil burning dock- newest, authentically and minutely de- Precision finished and precision built for 
» sides, Were changed to tailed train sets and accessories at un- rugged and realistic performance. 
e =, burning locos in [| precedented money-saving prices... fan- 
— - REG, SALE REMEMBER: — you can rely on AHM! —like many thousands of railroad hobby- 
5074 B&O 5075 U.P. 5076 C & NW... 917.98 $9.99 ists all over America have for years and years! JOIN THEM TODAY! 


HO 0-4-0 DOCKSIDE 


The original “Little Joes” of the 

В & O railroad. They performed 

heir tasks so well, they were 
pped until 1951, 


| 
j 


i 
TI 
LET 


i 
І 


| 
| 
| 


i 
ji 


NU 
fit 


m 
ШЬ 
l 


SALE 


H 
ij 


Soy = 
5850 > tiers : Pm 
TRESTLE SET E [i E IUe 


Set includes: 

26 Pier Sections 
2 Ramp Sections 
2 Bridge Sides 


1 Lage Deck 
(Track Not Included) 

Е. su MINIMEN HO FIGURES 
азо $1.88 ALL AMERICAN PROTO- 


HO DELUXE TYPES 
CROSSING GATE A j 
RERAILER |“ ft 
h 
2527 | т 
Ready-to-Install, fully 01 Crew т 
marked with authentic оп Crew SET OF 
road crossing markings. Assorted 5 FIGURES 
Movable gates in open 
or closed position. 


pples [LIV С 
REG. 980 SALE 596 ш Ranch Cattle & Rider | Sa t Eee 


Sar deest ie 


i 


Br EE 
НИНИН 
ШШ i [n 


ШИН 


d 


i 
ti 


т 
3 HOUSES UNDER | ч” ROCKVILLE STATION | о EUM 
construction | "^. ^c mu Ez 


s 
Н 


ШП 
mit 


Ч SALE р SALE 
№801 рес, $148 996 REG. $1.28 88t 


“N” — FREIGHT STATION | "N^ COAL MINE 
N5834 


SALE DEALER: you are having сону getting AHM partsor AHM spec 
кена $118 rec. $3.98 SALE $2.66 |ialty products, write direct for our excitingnew parts depotprogram:! 


ITEM 2530 and 2131 when purchased mail order — minimum order 24 pes. 


CATALOGS: CA-11—NEW COMPLETE COLOR AND BLACK/WHITE CATALOG 75¢ DEALERS — Write for details on our parts depot and foreign 
CA2—Parts catalog for 75¢. Exploded views, all AHM locos. Lists all parts. prototype programs and free catalog, MAIL ORDERS Aum 
Great for scratch builders. CA-S—Send 25¢ get latest funeral sale and guro- АНМ, dealer first. If he cannot supply. items desired, send. his 
pean Prototype listings. Gh-t—TC-10 new Minimodels Catalog 106. САТО San gnd address with your order, Orders of ese than, $9.00 ИД, 
Combination of all five catalogs: CALL, CA-2, CA-4, СА-5, СА-6—$2.10 VALUE write Boss, 1240 Gilbert Road, Meadowbrook, Pa. 

50. CA-R-RIVAROSSI EUROPEAN PROTOTYPE CATALOGUE 50. 


for catalogs by Third Class Mail. Add 256 for First Class 
Арна dr T i For prompt attention to mail orders, address to (Dept,253) С91623 
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The pipe that never 
loses its cool. 


Kirsten's exclusive radiator stem 
tames the smoke . . . makes it 
milder . . . cooler. It also traps 
impurities and allows you to 
remove moisture with a 

flick of your wrist 


postpaid 


Imported aged 
Mediterranean briar 
Hand finished vul 
canite bit. Order your 
Kirsten pipe and you'll 
keep your cool LH 


r 

| KIRSTEN PIPE CO., INC. 

| Dept. PS-7, P.O. Box 5227, Seattle, Wn. 98107 
Please send me 1970 ‹ 


71 
| 
| 
| 


| 
| YOURS FOR ONLY | 
BRAND NEW FACTORY SHARP | 
Each set includes from 
1/16” to 1/4” high speed | 


drills—professional quality. 


The same drills as used by industry 
machine shops, professional carpenters. 
Perfect for the home handyman. Prompt 
| delivery & your satisfaction guaranteed. 
You must be delighted or your money 
| back—no questions asked 
| 40 High Speed Drills Only $3.49 
Save! 2 Sets (80 Drills) Only $6.49 
add 35с postage and handling 
CONSUMER'S BARGAIN CORP. Dept.PS-4 
225 Westchester Av., Port Chester, N.Y. 10573 
(N.Y. residents add sales tax) 


ACCORDIONS • Big Discounts 


Г) SAVE 1/2 42 "New Sound” 

[{ Electronic, Standard mod- 
eis, Amplifiers. 
Makes. Try before you 
buy— 5-Day Trial, Easy 
Terms, Trade-ins. Money 
Back Guarantee. Free Cat- 
alogs, Price List. Write: 


START YOUR OWN | 
MONEY-MAKING BUSINESS | 


Clean rugs on customers’ floors—upholster: 
in their homes—even painted walls—with 
highly efficient electric machines which are 
making big money for others and giving them 
independence, Write today for complete infor- 


mation. It's ЕКЕ 
‘1171 Court, тың, Wis., $3403 | 


—— - Zip. él 


WORLD'S MOST POPULAR 
HOMEBUILT AIRCRAFT 


LOWEST COST — MOST FUN 
Now you can afford your own personal Copter! 
More than 3000 Bensens have been built by peo- 
ple like you, in this country and abroad. The 
Gyrocopter costs no more to operate than a car. 
Stores in the garage, requires little space for 


take-offs and landings. Interchange floats with | 


wheels for extra fun. Fly slow as 20 mph or zip 
along fast and high. Flying instructions come 
with complete plans. Kits and parts available. 
Send $3 | for 3-View Drawings, specs, photo. 


sEND SENSEN | AIRCRAFT CORP. Dept. PS- 7m 
Raleigh-Durham Airport, Raleigh, М. C. 27604 


p MEE 
A — 


| VON SCHRADER MFG. CO., 
| op HOME- IMPORT 
a BUSINESS-Make Big Profits 


Cater New Drop Ship Plan offers you 


ЕЎ wich S244 first day profits! Deal direct 
А. with overseas sources at prices 


shown. Dazzling bargains with 
no investment. Full or spare time, 
Write for FREE BOOK today to... 
WELLINGER, Dept. P2247, 1554 5, Sepulveda, Los Angeles, Ca 90025 


~ 110-120 VOLT A.C. 

> LIGHT PLANT 60 CYCLES 
Fanbelt driven from pick 
р or amali ar ei 


Virden-Perma-Bilt, Box 7066 P.S., Amarillo, Tex. 79109 
MAKE 15 $12 AN HOUR AT HOME 


Let Me Prove It To You FREE! 
I'll show you how Plastic Sealing and | 
Laminating at home, spare time, can 
give you as much аз $12 each hour you 

te Table-topmachinesets upanywhere, i S 
Hay: Fan, Noesperiencenectet We багт 

еп help finance you. No 

Rouce-te-house selling. Ordera come by mall. 
Write for facts FREE. No salesman will call. 
WARNER ELECTRIC, 1512 Jarvis, Dept. L-3-H, Chg: 


ucKITYO CHIPPER 


COMBINATION SHACODER ~ GRINDER 
Chips limbs up to 4” diameter. Now has longer, 
wider feed chute, improved feed roll, blower and 
chute assembly. Standard hammermill rotor. 
Optional hopper permits processing soil, leaves 
stalks, hay or bark. PTO and gas engine drive 
models. Write for complete details. 

PIQUA ENGINEERING, INC. 

Dept. к, Box 605, Piqua, Ohio 45356 


Shoppers’ 


LARGEST SLEEPING Bag in America. 
King-size comfort 39" x 90". Top, bottom 
& hood of water repellent Green Duck. 
Filled with 6 Ibs. of 100% Acrylic fibers. 
Flannel plaid lining. 2 air mattress pockets. 
Heavy duty zipper. $3500 + $1 post or 
write for free 128-page color catalog to 
The King-Size Co., Dept. PS7, 3230 King- 
Size Bldg., Brockton, Mass. 02402. 


A CONVENIENT & SECURE HOLDER for 
your vacuum bottle & cup while driving 
or parked will prevent you from spilling 
your coffee or tea on the seat of your car. 
Attaches by a single clamp to the under- 
Side lip of the Dash. Made of Anodized 
Aluminum, Satisfaction guaranteed ог 
money refunded. Only $2.69 ppd. Order 
from John Cox, Dept. 64, Box 868, Liv- 
ingston, Ala. 35470. 


TREASURE & COIN DETECTOR арш 

MONEY BACK GUARANTEE m 
w 29% 

coins, minerals, More penetrating | 
а аа in 
‘enough to locate а single coin ог | 
small nugget, Works through 
See cee eae, 
тоск, ete, Not а “‘probe" (уре 
Eu ie ad 
teed to hay 
aa 
Fri vci 


range or return in 10 days for 
fund. Uses inexpensive 9V 


New electronic detector penetrates 
deep into earth to locate gold, silver, 


‘Comes complete, 
ready for 
operation. Ship- 
ping container has 
compartments for 
d all а 
, serves 
а carrying 
Send only $29.95 
check, cash or М.О. 
for posipaid shipment 


/ 
|{/ or $2.00 and pay $27.95 
plus small C.0.D. 
when delivered. 


ee Viking Detectors; 


plug-in earphone for 
treasure hunting in 

privacy, NOTHING 

ELSE TO BUY! 


Dept. 
Hox 10880, 
Houston, Tex. 17018 


with FREE con- 
fidentiol list and 

coupons when you 
order your plans 


cad 104 for brochure describing plans: 
PLANS, Box517Dept.PS-7. Omaha. Neb. 


Imported direct from Italy. Made by world 
famous knife manufacturers. Opens 
easily and locks automatically. Can't shut 
accidentally. Razor sharp- tough steel 
blades. Will last a lifetime. Send only 

$375 plus 25¢ for postage and 

handling, Money back in 5 

days if not satisfied. 

Nol sold to minors. 

Please state age. 


Westbury Sales Company 


P.O, Вох 434, Westbury, N.Y. 11590 © Dept. K-98, 


^ Overall 
^ Length 
9” 


Only 


Showcase 


SWISS COMPUTRON Chronograph has a 
stop watch, lapsed time counters, Tele- 
meter & Tachometer dials & a precision 
slide rule built in. Helps solve hundreds 
of mathematical problems. Gift cased with 
complete instructions. $14.88 + 72¢ post. 
& hdlg. Foster-Trent, inc., 369 Boston Post 
Rd., Dept. 504505, Larchmont, N.Y. 10538. 


POWERFUL NEW 4-6-2 Steam Engine & 
Tender. A perfect reproduction in minia- 
ture, the Minitrix 4-6-2 loco is manufac- 
tured Бу internationally famous „Trix 
Trains. Complete with headlights, it is 
available with either the #2970 "Pennsyl- 
vania" or #2990 “Santa Fe" name. 
530.00. Trix Trains, Dept. PS-7, 180 
Smith St., Farmingdale, N.Y. 11735. 


Bartlatt Flying Saucer ultra-light hover- 
craft powered by ordinary lawn mower 
engine—easy to build—fun to fly—com- 
plete plans, kit brochure, photos and sup- 
ply sources $4.00. All orders returned via 
airmail. Write: 


HERB BARTLETT 


Box 3339-S, Scottsdale, Arizona 85257 


LOOK 


AROUND 
i 


Establish new friendships NOW. Request 


free questionnaire. $15 fee 
you return questionnaire. 
Matching People. 


COM/PAIR SYSTEMS, Inc., Dept. PX-3 
194 Nassau St., Princeton, N.J. 08540 


ayable when 
The People 


® COM/PAIR 


Qrisp Bacon 


in 20 Seconds 


with 
INTERNATIONAL'S 
MICROWAVE OVEN 


People on the go will welcome an oven 
| that makes cooking chores a pleasure. 
| Imagine a "piping hot" TV dinner (frozen) 
in 372 minutes* instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
Seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 


$695.00 


“Times are approximate 


FN. 


INTERNATIONAL 


bum = "d 
CRYSTAL MFG. CO, INC. 


10 NO. LEE ө OKLA. CITY. OKLA. 73102 


Ornamental Concrete 


Tems 


Book about Aluminum 
Molds with prices and 
| production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY, 
Р. 0. BOX 99 • HICKORY 7, N. C. 28601 


Amazing Hidden Aid 
Makes Non-Swimmers Swim 

Now anyone can learn to swim the new fun way! 
Start to swim with the new 1970 model SWIM- 
MATE that hugs your waist, helps give you confi- 
dence. Invisible out of water, worn under 
Women's one or two piece suits, men's trunks. 
Now you can join the water fun even if you can't 
swim a stroke. Non-swimmers swim first day. 
Made to last for years. Satisfied users from coast 
to coast. Only $5.95. Send check or money order 
today! You must swim. Satisfaction guaranteed. 
State WAIST size. WORLD CO., Dept. 7-PS, 
1 Park Avenue, New York, N.Y. 10016. 
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TOTAL SERVICE MANUALS 


FREE with every order j 


„а Copy of the car service record ^ 
book. An easy way to keep accurate 
track of every repair, adjustment, 
tune-up, lubrication, purchase, etc. 


1018. ALFA ROMEO—Guillietta, Guilia, 2000, & 2600. . 
1102. AUSTIN "AMERICA"—inc. BMC 1100 & 1300 .. 7.50 
1203. AUSTIN-HEALEY 3000—100.6 & Mk 1, 2, 3—56-68. 7.50 
1098. A-H 'SPRITE'— lI models inc. 'Bugeye'—5869.... 7.50 
1050. CHEVROLET —covers 54-69, V8 & 6 . 


CORVAIR—inc. Monza Spyder & Corsair—60-65 . 
CORVAIR—all models—65-59—specify year . 
CORVETTE—55-62 . owe 
CORVETTE—6365 ..... к 
CORVETTE—all models—66-69—specify year 


DATSUN—all models inc. 311, 411, 510—64-69... 
}ODGE/PLYMOUTH/CHRYSLER—all models—55-70. 
FIAT 850—all inc. Coupe, Spider—64-69. 
FIAT—all models inc. 124 & 124 Sport—to 70. 
; FORD (GB) ‘ANGLIA'—covers all models —59-67. 
“CORTINA'—all inc. GT, Lotus—62-66. 
(GB) ‘CORTINA'—all inc. GT, Lotus—67 оп 
(USA) "MUSTANG’—all inc. Shelby GT—65-68. 4. 
FORD (USA)—all V-8 & 6 models—55-70. 
WILLMAN—including Minx & Husky . 
WILLMAN ‘SUPER MINX'—6667..... 
JRGUAR—2.4, 3.4, 38—5957... x 
JAGUAR—ncludes 140, 150, XKE, 4.2, & Mk X . 

|. MERCEDES-BENZ- inc. 220, 250, 280 & 300—to 70. 6. 
. MERCURY—all models plus Lincoln—55-70. ...... 


|. MG—inc. TC, TD, TF & TF 1500 .. 


1129. 
1226. 
1142. 
1130. 
1260. 


MG "MIDGET"—Inc. Mk 1, I & III. 
MGA & MGB—all models inc. twin cam ...... 


MINI— nc. 850 & 998—1959-70. 
MINI COOPER— inc. Cooper S—1961-70. . . 
MORGAN—Inc, 4/4 Series 11, 4/4 1600 & Plus 4 7.50 
MORRIS "MINOR"—inc. Series 11 & 1000. 7,50 
OPEL "KADETT"—inc. Caravan, Rallye & LS ... 495 
OPEL GT 1100 & 1900—69 or 70—specify year... 7.95 
'EUGEOT-—covers 403 & 404 
. PONTIAC—all models—68 or 69 


PORSCHE—inc, 356, 911 & 912 
. PORSCHE 912—5569........ 


RENAULT. Dauphine, Caravelle, RB, RIO, RI. 
OVER 2000— covers SC, TC, Automatic—63-6 
ROVER—inc. Model 80, 95, 100 & 110 
SAAB—inc, models 94, 95, 96 & 99—to 70.... 
SIMCA—all models inc. 1000, 1100, 1204—to 70. . 


‘SUNBEAM 'ALPINE'— Series 1, 2, 3, 4—59-65. 
‘SUNBEAM ‘ALPINE'—covers Series 5—65-67 
‘SUNBEAM ‘RAPIER'—inc. H120—66-69. .... 
SUNBEAM 'ARROW.—(Hillman ‘Hunter’)—66-69. 
SUNBEAM "IMP" . vis 


EET] 
7.50 


. TOYOTA—inc. Corona 1600, 1900 & Coroll 
TRIUMPH-—nc. Spitfire Mk 1, 11, I & СТӨ... 
. TRIUMPH GT-6+ ........ 
TRIUMPH—all inc. TR4A, TR5/250 & TRE. 
TRIUMPH “HERALD” зв 


VAUXHALL ‘VIVA'—all HB inc. 90, 5190—66 оп 
VOLKSWAGEN— "Beetle," Fastback & Squareback 
VOLKSWAGEN.—1300, 1500 & Karmann Ghia—to 68 
|. VOLVO— inc. 544, 122, 144 & P1800 
VOLVO 140 Series—all with 820 engine—69-71 


. DESIGN & TUNING OF COMPETITION ENGINES 
AUTO BODY REPAIRING & REPAINTING . 
MOTORCYCLE TROUBLESHOOTING GUIDE ... 
CHEVROLET V-8—performance tuning guide 
. CHILTON'S AUTO REPAIR MANUAL: 1970—covers 

all American cars & Volkswagen-—1961-1970. 
. GLENN'S FOREIGN CAR REPAIR MANUAL—covers 

ali major imported cars—38 different makes... . 


Send 25; for illustrated carbooks catalog 
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CARBOOKS кислу: 


BROOKLYN, NY 11207 


r 
i 


П 
н AEN 


| Send C.O.D. (I'll pay shipping and C.O.D, costs) 


SEND TO 


env 


' 
Ц 
І 
| 
| 
INDICATE BY NUMBER THE BOOKS YOU WANT | 
l 
i 
І 
l 
l 
1 


1 
I 
I 
[ 
1 hoors 
| 
I 
1 
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TON GUARANTEED OR YOUR MONEY BACK 


LEARN TO BE A 


LOCKSMITH 
A 


This $125 


key machine 


yours to keep! 
RUSH COUPON TODAY! 


START YOUR OWN SPARE TIME BUSINESS 
Big demand for skilled Locksmiths! Earn big 
money spare time in your own home. Be your 
own boss: earn steady, year 'round income with 
no layoffs. BELSAW INSTITUTE training, ap- 
proved by master locksmiths, teaches you to 
make keys, open and repair locks on homes, 
cars and buildings. Easy, illustrated lessons 
complete with ALL tools and supplies, includ- 
ing the $125 Key Machine which is yours to 
keep. Shows you how to get jobs, how to 
charge, how to earn while you learn and how 
to build a lifetime, cash-profit business. 


R. W. Davis, St. Louis, Mo.: "| am doing a 
wonderful business thanks to your course in 
locksmithing. Last Saturday | took in $110.00." 
Pierson Crook, Los Angeles, Calif.: “I am mak- 
ing $200.00 a month extra income with the 
Belsaw Locksmith Course. | would recommend 
your course to anyone." 

Vincent Tizio, Brooklyn, New York: | earned 
$500 while studying your course. My best week 
$0 far has been $125.00 and keeps increasing.” 


Approved for Veterans —— Accredited 
Member National Home Study Council 


MAIL COUPON—NO SALESMAN WILL CALL 
| BELSAW INSTITUTE, 111K Field Bldg. l 

Kansas City, Mo. 64111 1 
| Send FREE book,"Keys To Your Future!" | 
| NAME I 
1 1 
[Address e 
Lely — „State. — Zip l 


CHINA 


DOLLAR 
only 10° 


Uncirculated nickel sil- 
ver dollar minted in 1960 
to Commemorate 50th an- 
niversary of The Republic of China (For- 
mosa) ... only опе to a customer... a 
beautiful coin and ONLY 10t. SUPPLY 
LIMITED! SEND TODAY. Plus copy of our 
big illustrated coin collector's catalog. It 
lists hundreds of coins and collector's ac- 
cessories to make your hobby more enjoy- 
able. Send name, address and zip code with 
10¢ for your China Dollar and catalog to: 
Littleton Stamp & Coin Co. Inc. Dept. 
C-16, Littleton, N. H. 03561. 


GOVT. SURPLUS icis 


SAVE: 90% 


Vk mounting 
UT COST Бо 


ih 1307-12 


(stk. #1880) 


ELECTRIC PUMP WITH CON- 
TROL SWITCH For toate, campers 
P C phe ee 


AIRBORNE SALES CO. 


Dept. PS770 
501 Stellar Dr. Box 27. Culver City, Calif. 90230 
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SILVO (BRAND NAME) TOOL CATALOG 
Thousands of 
exciting tool 


values! 
Thousands of Exciting Tool 
Values! Stanley, Millers 
Falls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Ни Kennedy, 
Channellock, Porter-Cable, 
Rockwell, Vise-Grip, Crescer Ridgid and 
mony other Nationally Adver brands of Tools & 
Supplies. We ship Coast to Coast at ces Hard to 


Beat. Send 50¢ for our big 146 page tool catalog to- 


SILVO HARDWARE CO. 


day. 


Po. 


N 


107 Walnut St, PSD-7, Phila., 19106. 


OVER 2000° Р. 


Super Jet 
SOLID FUEL BLOWTORCH 452^ 


NO PREHEATING—STARTS AT ONCE. 
You can solder, silver solder, braze, an- 
neal ‘or harden, form glass with this 
amazing new torch. Non-explosive! FAST, CLEAN 
and SAFE. Each tablet gives high | 
heat for ten minutes. can be exti 
guished & relighted. Lifetime guar- $925 
"nte. Super Jet and 12 tablets (2- 
PU S.A. only 
No C0. plene 


hour supply) with directions. ... 
Extra tube of 12 tablets 50е; 

THE BIRK MFG. CO. 

Box 297-A, Waterford. Conn. 06385 | 
I-N- V-E-N-T-O-R-S | 


WE NEED INVENTIONS 


Sell your inv 
Are fechnical 


Sell your invention or pay you a cash bonus. Write for 
details 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio | 


BIG PROFITS FOR YOU 
In your own spare-! 
PRINTING BUSINESS 
халаны» 


ey with Kelse 
w y 


hand presses, 


how-to-do-i 
d busine - 


jur first order) for bijr 


NOW''  KELSEY 
.Dept.70-0,Meriden,Conm.06450 __ 
CAMPER & TRAILER 


FREE 


Save T4 over factory bulit Anyone can assemble. 


KITS catalog 


Li 
‘experience required. Save $500 to $2000 over cost of 
factory buit. Only household tools needed. Everything. 


‘sand à Soft & Hard Top. 
Rush 


Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 

Write for tolder No. PS-7 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


9. Р.О. BOX 3 * STATEN ISLAND, М.Ү. 10314 


stronger 


bulky, po 
or STIR) 


«simpler 
made key holders? Check 

eel cable xo strong 
5 pounds of For 


with up ro 
dividual 
add 25 


ws. Smart 


ч Shipped in in- 
Tor $2. E 


Tor $10. Please 
7 sales tax for Californi 


0. Box 626, Bonita, California 


irr box 
w handlin 
residents. TWISTY. 


92002. 


Shoppers’ 


w 


re 


AGE IT YOURSELF! Now, make any whis- 
key taste like the most expensive brand 
in just 30 minutes. Amazing new 
Smootherstill duplicates years of aging, 
Riving it its smooth mellow taste. Шеге 
report more pleasant "mornings after", 
too. Only $24.98 + 756 post & hdlg. A 
Man's World, Dept. PY-7, 35 Engel St, 
Hicksville, М.Ү. 11802 


CEU ET NEAR aa 


т 


DISPLAY YOUR FAVORITE Photos in this 
unique frame which shows 12 (31% X 3%) 
snapshots of the children, holidays, vaca 
tions, etc. Photos are easily and quickly 
placed into compartments from the front. 
А "real conversation piece". Available in 
White or Black with Gold Antique at $3.95 
or Deluxe Wood Frame at $6.95, From J. 
& R. Dept. PS-5, 1234 Broadway, New 
York; New York 10001. 


mc GRANDFATHER vow 


г 


imple, жепм. Kot shop tested 


Reid 
Г 


R 


0 each pian, 
a 


NATIONALLY. 
TiseD S 


nd). HEAVY DUTY Геки. No ex- 
WELDING LESSONS! 
hacke Му and pay post: 


жич мых жт 
COMPLETE” READ 
rain. Sold 


YOUR OWN 
PLUMBER! 


Fix leaky faucets, replace pipes, even do major 
plumbing jobs! Do your own heating and air 
conditioning work, too! Yes, you can handle 
these jobs yourself! The Popular Science Skill 
Book, HOME GUIDE TO PLUMBING, HEATING, 
AIR CONDITIONING by George Daniels gives 
principles, tools, techniques for plumbing, heat- 
ing, air conditioning. How to install new sys- 
tems, prevent breakdowns, trouble-shoot! 186 
ages, 172 illustrations. Hard-gloss paper cover. 
loney-back guarantee. 


Send check or money order for $1.95 to: Dept. 770 
PUPULAR SCIENCE, 44 Hillsid2 Ave., Manhasset, М.Ү. 11030 


Showcase 


THIS WOODGRAIN 
Double Drawer file 
looks like walnut; 
s ideal for stu- 
dents, or complete 
home or office or- 
ganizer for the 
family. Easily holds 
up to 500 ibs. of 
weight. Super 
strength fiberboard 
construction, with 
sturdy steel frame. 
Goes well with de- 


cor at_home or of- 


fice. $6.98 + $1. 
postage. Jay Norris 
Corp, Dept PS7, 
31 Hanse Ave. 
Freeport, N.Y. 
11520. 


“WONDER SLIM" 
flattens your belly, 
supports your 
tired, achey back. 
Adjusts to your 
contours while it 
pulls inyourstom- 
) ach, raises your 
chest, straightens 
your ' back. You 
look slimmer, tall- 
er, more athietic. 
Light & flexible. 
No one can tell 
you're wearing it. 
Waist sizes 2b to 
44, $498 post- 
paid. Sent in plain 
wrapper. S.J. Weg- 


man Co. Dept. 
97WB70. Lyn- 
brook, N.Y. 11563. 


POWER PULL replacement mag- 
netic latch holds Refrigerators 
and Freezer doors (UP TIGHT). 
Lifetime magnetic latch, made es- 
pecially to replace worn or broken 
and often, no longer available. 
mechanical latches. 

The patented MAGNA- 

LATCH is externally in- 
Мацей, (no door disman- 
ling). Easy picture instruc- 
tions included with com- 
plete installation kit. No 
special tools or mechanical 
skills needed. 
Refrigerator. off white color—Model 140. for 
large doors, Price $12.45—Model 70, for av- 
erage doors, Price $11.45. Send payment for 
immediate PRE-PAID delivery. (No 
C.0.D.s). Satisfaction guaranteed. 


AIR-O-DYNE Corp. 
855-857 Rice St., St. Paul, Minn. 55117 Dept. 101 


HERE'S A 
SMALL SAMPLE OF 


“FISHING 1970” 


Send this ad today 
for your FREE copy. 


att 


TELESCOPIC PACK ROD $6.95 

This compact 15" rod opens out in seconds to 

a perfectly balanced, tough, flexible 6 foot 

fiberglass spinning rod! Perfect for casual 

stop-by-the-road fishing or packing in. 

C) $6.95 each О 2 for $12.95 
International Sportsman, Inc. 
Dept.37, 26MarkDr., San Rafael, CA94903 

Sporting Gear By Mail 
Enclosed is my check or money order. 
California residents add 5% sales tax. 


© ELECTRONICS ANNOUNCES THE 


DA RT ALL NEW GOLDSEYE ^ SERIES 


COPYRIGHT 1969 DART ELECTRONICS U. S. PAT. PEND. 


NEW PROFESSIONAL METAL LOCATOR 
OUTPERFORMS OTHER MODELS 
29 POSTPAID 
MODEL XL Comes complete, 


GUARANTEED ® Easily detects 
buried coins, relics, gold, sil- 

ready to use. New 
powerful circuit for 


ver, copper and all other 
metals. Works through 
dirt, sand, rock, wood, 
water, etc. New solid 
maximum sensitivity. Has both 
loudspeaker and earphone, uses 
inexpensive 9 volt battery. Light- 
weight: Only 2 pounds. 


state circuit as- 
sures maximum 
performance. 


Fully Transistorized 


1970 MODEL 
VIEW-METER MODEL 
\ NEW model "detects "objects 
‘a Y POWER-COIL ihe ini уса 
ity. 
Orderonenow AVAILABLE Р T 
or add it on later. Why buy a NIEWEMETER, $3995 


detector without this valuable 


feature? BINEND 


DART ELECTRONICS P. О. BOX 361 PS П 
HUNTSVILLE, TEXAS 77340 


E 


| 
| ENCLOSED THE SUM OF $. FOR THE | 
ШЕТ ЖШПЕН O MONEY ORDER 
COMER coll $1295 l DART MODEL Ка WITH VIEW-METER $39.98 
L XXL, y ү 
асы POSTPAID 1 POWER-COIL v $12.95 


The all new Dart power-coil will I 
effectively double the penetra- ЗАМЕ 
tion depth of the ХІ. апа XXL ADDRESS. 
Goldseye Models оп larger ob- ! 

jects that are buried deeper. 


TEAM OUT AD MAIL ORDER TODAY mm 


SECRET BOOK SAFE 


250 POWER TELESCOPE 
MAGNIFIES 250 DIAMETERS. (62500 


EP Li 


[n pos 


КАССА 
is um iom Ыз 


_ ль, "PEN" RADIO 


i Free 


New 


np ERU deu ei а 


GLASSES] 
SCIENTIFIC 
WONDER 


ч apples eames 
m ett Send pone 


Bo ease pean 
Win wane EMO Ks г 


к 


10" THROWING KNIFE 


Postage prepaid in U.S. and Canada. 
Money back guarantee No C.O.D. 


Toti 
Address. [Ii Severe n тна. 
City. State. Zip. 


H 
ааа а аф 
Smith. Dept. П7 Detroit, Mich. 48224} 


pohmon 
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Start Your Own Business 


Filing Saws 


|. Start a steady repeat CASH business 


in your basement or garage. Earn 
3310 
time! Excellent pronta in 
sharpening business! 
matic Foley Saw File 


ince 
T'got my Foley Filer 5 
years айо, I have aver- 
уема ая 


FREE BOOK 


ve stevie ian Shows How to Start 
Fact t tells you how to start  sparetime business 
Immediately: how. to get new business, how to advertise. Rush 
coupon now: get Money Making Facts and details 

on Калу Payment Plan. No Salesman will call 


p FOLEY MANUFACTURING CO. 
719-0 Foley Bldg. , Minneapolis, Minn. 55418 
W send FREE BOOK "Money Making Facts", 

Ind Time Payment Plan. 


Addres 
- 


TO YOUR OWN DOCTOR'S | 
PRESCRIPTION 
EYEGLASSES BY 

MAIL AT | 
GREAT SAVINGS! 


Mail orders filled by 
lic opticians у «51095 


including fra 
lenses and 


Your doctor's prescription will be filled by a 
approved and licensed Optician or your own р 

tion duplicated. found and manufactur 
to United States ор! dards, Choose from com- 
plete catalog of men's, womens and children's 


Bifocals, trifocals, SUNGLASSES or Safety 
róened Lenses at low additional cost. We unconc 
tionally guarantee accuracy and perfect fit. 


PRISM OPTICAL INC. 255070" оак: 


CATALOG TODAY 
136 Liberty St., New York, N. Y. 10006 Dept. 23 


| 
4 i| 
PLANER: MOLDER- SAW! 8 


30-Day Free Trial! 


rn 


BELSAW 
а | 
\, 


«л A 


M 
Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
++. You can own this power tool for only $35 down. 
B Just Mail Coupon-No Salesman nee 

T^ "BELSAW POWER TOOLS CO., Stan Field, Pres. — | 

921K Field Bldg., Kansas City, Mo. 64111 ! 


FIX CLOCKS, WATCHES— 


FOR FUN & PROFITI 
Fascinating new 
[^ 


the Kind of 
koe 
piheno legen OVER 200 


MHERSON BOOK: 
251 West 19 Street 


, Ine., 
New York, 


FRE LOCK-BLADE POCKET KNIFE 
POPULAR SCIENCE READER SPECIAL 


©МСМІХХ Mustang 


cof x1 
friend. 2 


м} posipatd, 
COs. Dept. 


REPOWER with a B or 
VDH D. ADAPTORS 
Cary Compact 


Sa SES CX С 


prepaid shipment, 
phone or write today: 
falls FREE. 


Products Co, Phone 276-3442 


Hoosier Machine 
Salos. Es Gth, Pendleton. Ore. 197801 


WRIST ROCKET 
AMERICA'S Pat 
HARDEST US. 
HITTING SLING 
232 fps 
rubbers 


WRIST ROCKET * 
P. O. BOX 21-A 
Columbus, Nebraska 68601 


LIFETIME “‘SPIN-ON” 
OIL CLEANER 
Cleans motor oil 100 times cleaner 
than any other "spin-on" filter. 
Never drain oil again. Never buy 
another spin-on fiter. Change 15 
Cent element every 3000 miles. 
available everywhere, ОН is 100% 


clean 100% of the time. Guaran- 
teed 5 years. $25.95 post paid. 
Write for the facts. Save $8.06 


every 3000 miles, 


Svonautics »scRew Jacks СВ RADIOS 
TELEPHONES s WEL OERS POWER PLANTS 
SURVEYING DSTRUNENTS« ELECTRONICS 
я TOOLS « TAPE RECORDERS» TARPS 
КЕЗ 


| Name. 
AME. а | 


Leur 
New Table Top Invention Puts You In... 


PROFITABLE RUBBER 
STAMP BUSINESS 


Home Operators now make 
$16.50 AN HOUR in Busi- 
ness once monopolized by 
а few big companies — | 
Special rubber stamps bring high 
prices—cost only pennies to make © 
Оп new, low-cost table top machin 
T orth of material, 
nesses 
by the dozen at 32.75 each. Maxe up to 
spare time in your own home. Run 
е ‘ordinary electrical outlet. 
епа you free information 
tablished, highly profitable 
finance your start. For free 
md name and address today on a postcard to: 


о, Ш. 60626 


BRANDS! 
y RES ӨТК АЕН 
Mert 
; y: 


ЦТ US PROVE IT TO YOU! 
“WRITE US TODAY ... 


BUILD THIS MINI-BIKE—YOURSELF 


A NO WELDING NEEDED 
\ À Lightweight, Rugged. Compares with the 
1 finest mini-bike you can purchase, Sim- 


ple, inexpensive construction allows you 
to assemble your mini-bike with or- 
dinary hobby shop tools. Ilustrated 
plans, instructions and suppliers 
parts list. Satisfaction Guar- $900 
anteed. Plans Only 
WESTATE ENTERPRISES 
Dent. 


5-7, Box 9216 
San dose. Cal. 95117 
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Shoppers' 


$9,785.00 FOR THIS 1943 Penny acci- 
dentally made in copper. Over a million 
dollars paid last year alone to owners of 
soins dated as recent as 1963. Official 
catalog lists prices we pay for such U.S. 
& foreign coins. Mail $1.00 for latest cata- 
log to The Coin Buyer, Dept. OL-6, 2928- 
41 Avenue, L.I.C., New York 11101 


MINI-SIZE TACKLE Box . . . designed to 
slip easily, quickly into the pocket of the 
most ardent fisherman. Kit has 8 compart- 
ments containing 3 flies, 6 lures and 12 
protective hook bonnets which insure safe- 
ty and no tangles. Foam inserts protect 
high quality finish. Size: 6°x3%4"x%". 
$3.98 prepaid. The Pine Cone, Dept. Р5.5, 
Blake Building, Gilroy, California 95020. 


EXTRA LIGHTWEIGHT 
ERNIABRIEF SUPPORT, 


, Has Patented 

Miracle Adjust-A-Pad 

Y ngland. a sleek 
modern support without any metal 
aris, gives complete body freedom, allows 
instant pad adjustment, You put the pad where you 
need it! Lets you forget nagging truss chafing. A 
scientific breakthrough in comfort, control, peace of 
mind. Neat, perfect fitting, hygienic — 10 DAY 
FREE TRIAL — NO CASH МЕС! ARY — YOU 
PAY ONLY ON SATISFACTION! Send for full 
details. SURGICAL INTERNATIONAL IN 
Box 24, 900 Chestnut St., Somerdal 


MALE who will gi 
fo 20 bables. See baby ride оп 
Father's back! Keep entire 
Seahorse family "in. ordinary 
bow! or Jar. Free food, instruc- 
tions “Included. Live delivery 
guaranteed. Fi 

Éo.. Dept. 112, 
Miami Beach 39. Fla. 


AIR LIFT AIR SPRINGS 


These tough, inflatable butyl bags raise the rear of your v. 
car to safe, normal riding level. Air Lift Air Springs literally litt ex 


weight from overworked springs . . . also minimize sway on turns and 

absorb impact of bumps. Simple to install — no parts to remove from 

tar. Ideal for camping, a “must” for trailering. For the name of your near- 
| est Air Lift dealer, call this special number free, 800-243-6000. In 
| Conn. call 800.942.0655. 


| AIR LIFT COMPANY 
| Department PS, 2710 Snow Road, Lansing, Mich, 


CLASSIFIED 


OPPORTUNITY 


1 AUTOMOBILES & 
MIDGET CARS 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School Gilroy. Сай- 
fornia 95020. 


2 AUTO SUPPLIES & 
EQUIPMENT 


BEWARE of unnecessary auto repairs! 
Mechanic reveals tricks of the trade. 
Free details saves you hundreds. Auto 
Research. Box 458) Andover ss. 


ENGINES Cars Trucks Standard or 
Customized. Write Nam, Box 323. Mor- 
ton Grove. Ш. 60053. 


AUTO Parts for old cars and new. АП 
makes, Catalogue $1.10. Antique Parts, 
Milwaukee, Wisconsin 53204. 


MODEL ^A" Parts. List 25c, Matco, 
303 South Walker, Sin Pedro, Califor- 
n 


CROSLEY. Forelgn-American. Parts. 
Discounts. Accessory Catalog. 616 Burn- 
side, Inwood, М.Ү. 11696, 


TWENTY WAYS to help cut your cost 
of driving. $1.00. Honea, 9726 Olympic. 
Baton Rouge, La. 70814. 


NEW Ollite bushing for noiseless al- 
ternator repairs, 001 or .003 undersize 
$1.75 each, Front bearing | doubleseal 
$1.25. Straightstem diodes 81.00 each. 
Rectifler assemblies late ford $7.95. Ri 
built $4.95. Houseings $4.50 each. Stat- 
ors $800 each. For GM Ford and 
Chrysler standard alternators. Reply's 
on $10.00 or over orders only, Alte 
nator Exchange. 66 Jones, Wilkes: 
re, Penna 18702. 


MOTORCYCLE Batteries for all bikes 
at discount prices, Save up to 40% ... 
Send 25c for Catalogue and decai , ; · 
American, 1474 Broadway, Camden, New 
Jersey 08104. 


CLASSIFIED ADS $1.75 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard setting, first word 
all caps, rest of ad upper & lower case. Additional capitalized 
words, 65c per word extra. All capital letter headline or white 


space, $10 per line. 


CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 1 to 
6 inches. Rate $135 per inch, per month. Discounts for con- 


tinuity. (Full details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 
CLOSING DATE íor the September issue (on sale August 27) is 


July 10. 


Send all classified orders, copy, inquiries, etc., to: O. K. 
Kelly, Classified Adv., Mgr., Popular Science, 355 Lexington 
Avenue, New York, N.Y. 10017. 


3 H.P. MINI-BIKE 


Completely Assembled 
S'Oter Modelx to Chose 


Mini-Chopper Only. 


399 : 


© Bonanza 
Ho» 


—À— влпиволт 
Мнн sgg 
uir 
vett 
[EN 


REVOLUTIONARY!!! Auto-battery 
motorizes your bike. Simply built . . 
Inexpensively operated. PLANS... 

IDSTER-$200 . COMMUTER- 
$200 . . . Both $3.00: Bat-Re-Bike, 
Вох 50453: Cherry НІЙ. N.J. 08034 


SELL Me your old Harley. Write Bob 
Caron. 6316 South St.. Lakewood, Calif 


pairs, Gas. 
While driving, $6.50 | postpaid 
100.000 miles! Results guaranteed! 


Motaloy. Grantham 5. Penna. 17 


CHAMOIS Imported full skin for beau- 
tiful car finish. $4.95. McVan. Р.О. Box 
8112, St. Paul, Minn. 5511: 


3 AUTO TRAILERS & 
CAMPERS 


PICKUP Camper, Trailer or Pickup- 
Cover... Build Yourself. Save! Com- 
plete Plans $3.95 each. Cover plans 
$2.00. Conversion Plans- econoline type 
Yan $2.95; passenger bus or delivery van 
$2.95. Satisfaction Guaranteed, Equip- 
ment Catalog $1.00 (refundable), Details 
100. Viking Camper Supply, 99-3 Gien- 


Wood, Minneapolis, Minne: 
BUILD Your Pickup Camper. Pre-cut 
Kits. Blueprints. Suppiles.. Literature 


25c. Comstock ‘Trailers, Dept. 665, Pars 
sons, Kansas 67357, 


CAMPER plans and full sized patterns. 
‘The most detailed available with written 
and pictorial instructions. Various mod- 
els and accessory kits offered. Send for 
ligrature—Glen' L, 9152 PST. Rose- 
crans, Bellflower, California 90706. 


CAMPER & Trailer Kits—Assemble 
yourself, Save 1, over factory built, 12 
models: Pickup Truck Campers, Pickup 
Covers. Travel Trailers. Folding Tent 
‘Trailers, Big line of accessories. E-Z 
terms. money-back guarantee. Free 24 
page color catalog. Luger. Dept. WD-70. 
1300 East Cliff Road, Burnsville, Minne- 
sota 55378. 


E 


MOTORCYCLE Turn Signals. Acces- 
sories. Catalog 35е. Houston. PS, Lock- 
port. illinois 60441. 


GO-KART or MINIBIKE Plans with 
arts list. Save 50% $2.00 refundable. 

W Products. 48 Paircrest Rd.. Ashe- 
ville. N.C. 28804. 


MOTORIZE your bike in one evening 
—Plans $200. Schmieder En 
Doylestown. Pennsylvania 18901 
HONDA TRAIL 90 
s EAT Covers state year $5.95 Buddy 
Size 14х10х3° Fits Large 
Rack $6.98, Buy Direct. Budd. Seat 
Box 40. Port Townsend 


ELECTRIC MINI-BIKE 


Fabulous electric һацегу powered Mint 
Bike E Punt Wh 


* Speeds up to 40 M. 
poen FUE on 
$ Operates on Pennies a D. 
Al parts ple locally. Complete 


sazz 


LECTRA- IKE 
P. О. Вох 82, 
Washington, N. J. 07882 


MOTORCYCLE SPEED & PERFOR- 
MANCE EQUIPMENT. for 2-cycle en- 
gines. Catalog. 25c. G.E M. Products 
496 E. St. Charles Rd.. Carol Stream. 
Tilinois 60187. 


ILLUSTRATED Catalog 25c. Parts ac- 
cessories, custom stock. most makes 
models. Cycle Supply, Box 1928. Fair- 
bury, Tilinots 61739. 


‘TRAILER OWNERS ATTENTION 
Stay comfortably inside your trailer and 
level it day or night without effort 
Bulld it yourself with easily obtainable 

Complete detail blue prints. $5.95. 
s Plans, Р.О. Box 2747, Fresno. 
California 93745, 


CAMPING Trailer, sleeps 6. 15 photos. 
complete plans $3.50. Canvas top and 
Kits available, Circulars 15c. Strat-Ford 
Trailers. Stony Creek. Conn. 06405. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


BUILD "Popular Mechanics" MINI- 
BIKE featured June 1967 issue. Detail 
plans. photographs 3250 refundable. 
Kits. parts. engines; factory discount 
prices. Catalog 25c. Gilliom Mfg.; PSC; 
St. Charles, Missouri 63301. 


ver En- 
580 Macon. Uniondale. М.Ү. 11553. 


5 AVIATION 


AVIATION Surplus Big Catalogue 50c 
Box 1 


MART 


BOAT PLANS. FRAME KITS. 
BOAT KITS. World's largest catalog 
Over 200 top designs for the amateur 
builders. New catalog includes Cruisers, 
Runabouts. Deep marans. 
Houseboats, Байром {Тош 
Small Sail Fish to 34 ft. motor sailei 
large selection of inboard and outboard 
Hyüroplanes Send $100 for large new 
& kit catalog or $2.00 for catalog 
Boat Builder's Guide. Clark Craft 
Company. 16-5 Aqua Lane. Tona- 
New York 14150. 


PLANS. Full-Size Patterns. Frame 
-step instructions spe- 
urs. Send $1.00 for new 


86 page catalog of over 80 designs, 8^ to 
Cruisers, Houseboats, Hot Boats. Cata 
marans 

New "How 


$4.00 ppd. Glen Marine, 
‘Bellflower, Calif. 90706. 


BOAT Kits, Molded Fiberglass. Save 
money — assemble yourself. Factory 
molded sections bond into’ one-piece 
Craft, 30 models—14" to 32". Cruisers 
Runabouts, Houseboats, Sailboats, 
line accessories, motors, trailers, Easy 

age catalog. Luger, 
Dept.” ac=10, 1300 East СИП Road. 
Burnsville, Minnesota 55978. 


(Refundable). ITF-PS. Spring E к 
Grove. Pennsylvania 17362. & MARINE Engines, conversions. parts 
Grove. Pennsyvania 17362. aries Р Sota Bator: 

AIRBOAT, Propellers. Engines. Plans, prises ‘Coldwater. Michigan 49030. ай 


Kits, Supplies. Complete Airbo: 
board Ага Xt 


Out- 
irdrives. Catalog $1.00. Banks- 
Maxwell, Box 3801-0. Ft, Worth, Texas 


AIR Boat Motors: Ice Sleds: Snow 


Sleds: all propeller driven. speeds to 60 
MLP.H. Write for details. Travel King 


HELICOPTER. SNOWMOBILE. HOV- ana 48514. "° Dristol St.. Elkhart, Indi- 

Gne-Man. Portable Kits. Plans ТШ: FIBERGLASS, = 
ie-Man. Portable ans, Tnfor- 

mation 20c each. Photos and three-view  bronse мити pitos Roam, Brass 


drawings $100 each. COMPCOP 
1287. Redwood City. California 94064. 


5A HOVERCRAFT 


HOVERSPORT HS-IL two 
ercraft. Designed/tested by 
gineers, 


tional control. Specs. 


TU 
AWNMOWER ENGINE POWERED 

CARRIES ONE MAN RE, 

FLIES OVEN LAND SNOW WATER 

$ FORWARD. BACKWARD, SIDEWAYS 
AND MOVERS! 

Complete Construction Mans and Book 

Aero Projects, 

Box S118P$. 55432 

iion. N-: 


Box 


lace hov- — 861A 
у aircraft en- — — 

‘Amphibious with total direc- 
photos-$2.00, Plans. 
book-$9.50. HS-IA. single place hover- 


pn Catalog 25e. i ls. 11-5 
New Jerses 


MARINE Catalog, 1970 Brandname 
Discounts, s1-refvndable. Northeast, Box 
Newtown. Conn. 06470. 


SOLO Loader. Puts boat atop camper. 
No strain. Low cost, Plans 82, Paimerco 
Box 5122. Sta. North Hollywood. 


Mantua 


craft: Plans. Боок-55.00, Hoversport. Ca. 01602 
11655 U. S. =1, Juno. Florida 33403. mMm 
= E at, ка тч ыра „аш. 
a ndmill. Snipe: 
AERO-CAR Lightning. | Thunderbird.” Free. Color 
AIR CUSHION VEHICLE Folder, Taft Marine Corp. 63614 N.E. 
Amazing hovercraft bull eaéity with 39th Ave. Minneapolis, Minn. 59421. 


KAYAK kits, inexpensive professional 
models. Exclusive Nylon hull. aluminum 
trim. One day assembly, Strat-Ford Kay- 
aks, Stony Creek, Connecticut 06405. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


6 ASTRONAUTICS ____ 


ROCKETS: Real flying models—fights Dat 


ELECTROPLATING Equipment And 
Supplies. Send $2, Refundable, For For- 
mulas, “Equipment Guide. ‘Operation 

‘And Catalog. HBS Equipment Di- 


р 2500 ft. New illustrated catalog 25c. vision, Dept. NT, 3543 East 16th, Los 

gle and ина kits, cones, еп- Angeles. "California. 90023. 

rose, Colorado 81240. SOLDERING 
ROCKETS!!! 2000' plus. Single, multi WELDERS — 110220. 150 Amperes 


stage kits. Tubes, cones. eni 
chutes, launchers. Same 


nes. 


рага- 
Day Service. 


$53.50. Morris, 1070 Inner, Schenectady, 
New York 12303. 


Amazing accelerometer kit $1.50. Cata. 


log 25 
Jersey 01661. 


REAL FLYING MODEL ROCKETS! 
OVER 11. feet long! Completely as- 
етра and, painted. Fights to 2800 
Э plus 256 shipping, In- 
in- 
structions. altitude finder and flight log. 
Uses Estes. Centuri. Сох. МРС Engines 
and launchers. Satisfaction guaranteed 


feet! Only 


Cludes complete "illustrated. fring 


Rocketworld- A. 
Arizona 85002. 


Box 13254. Phoeni 


ROCKETS!! 2.600 feet altitude. Power- 
motors Kits— Tubes Cones—Para- 


fol 


CONVERT Bike to Motorbike—Plans 
.... $2.00. Go-Cart Plans—$2.00. Snow- 
mobile Plans . ... $3.00. Go-Byk Indus- 
tries. Rothsay. Minnesota 56579. 


Aga Easy to Buld MN BKE 
Easy to Build RACING KART 


Plans & instruction parts all numbered 
PLANS $2.00 EACH 
MINI VEHICULES PLANS 


5 a . Box 92, Chazy, N.Y. 12921 


In Canada. Р.О. Box 33. 
Duvernay. Laval, 
F.Q. Canada 


chutes—Launchers. New Illustrated Cai 
alog — Rocket Data — Diagrams — 25i 
Rush Delivery. 

1988. Phoeni: 


‘Arizona 85001. 


7 BOATS, INBOARD & 


OUTBOARD MOTORS 


NEW 1959 McCulloch and Other Ont- 
3 Electric $205 

40 Electric 
АП Sizes. 
1421 


boards 4 HP. s118 
18 $360 _..25$404. 

$598 . . . 55 Electric $828 
Electra "Marine, 

New York 11221 


Literature 50c. 


CANOES, kayaks, plans. Sailing rigs. 
Quicksilver, 


accessories. Free catalogue. 
115 McGavock Pike. Nashville, 
nessee 37214. 


Rocket Supply, River Edge. Ne 


Centuri Aerospace. Box 


11  DO-IT-YOURSELF 


PROFESSIONAL CRAFTSMEN 

SILVERSMITHING. lost wax casting. 
wood carving. plastic art supplies, Cata- 
log $1.50. Refunded with $0 purchase. 
California Crafts. Box 3277, Anaheim, 
California 92802. 


NEW plans. Now generation games. 
X, Computer type, Random selection, Elec- 
^ — tro-magnetic. 51.00 each. Three. $2.00. 
Conrad Sales Box 11734. Berthabara 
Winston-Salem, N.C. 27106, 


3 UNUSUAL sea shell collections from 
c. around the world. 25 different $1.25-50 

different P отот Paradise. Box 
d 


BURGLAR ALARM KIT Identical 
equipment installed by Trade Money- 
back guarantee, Koh Systems. 35-44 
Tenth Street, L.L.C.. N.Y. 11108, 


NEW Home a minute Kit. Des'gn own 
home оп 1а” scale. Perfect 3-D effect 
$3.95 ора. Miller. PS-T. Box 143, Dover. 
New Jersey 07801 


20 PROJECTS Involving Minuscule 
lights supplied. Flying saucer. lens!ess 
projector. fishing lure. flameless candle. 
etc. $1.9. Spacetron. Box 84. Broadway. 
Illinois 60153. 
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HOBBYISTS, EXPERIMENTERS, am. 
ateur scientists, students . . . Construc- 
tion Plans—All complete including draw- 
ings, schematics, parts list with prices 
and sources .. . Laser—Build your own 
coherent-light optical laser. Operates in 
the ‘visible light range, pulsed mode— 
$6.00... Radar—Build your own ultra- 
oppler radar. 


sonic Detect motion о! 
people, automobiles. even falling rain 
drops. Transistorized. uses standard 
small 9-volt battery—s4.00 . . . Long 
Range "Sound Telescope"—This amaz- 
ing device can enable you to hear con- 
versations, birds. other sounds hundreds 
of feet a ‘Transis- 
torized, XM 


Wide range of other 
plans, including psychedelic lights. col- 
Or organs, robot man. ес... 38 dif- 
ferent plans . . . Technical’ Writers 
Group, Box 5994, State College Station. 
Raleigh. N.C. 27607, 


QUIT POISONING YOUR BODY 
WITH nolluted water! Drink distilled 
water from your own easy-to-build inex- 
pensive, wood-and-glass SOLAR STILL. 
Complete plans, $2.00. Edmondson Re. 
search and Development. 7841 Balboa. 
San Diego. California 92111. 


BURGLAR-Fire Alarm Supplies and 
Information. Free Catalog. Protecto 
Alarm Sales. Box 357. Birch Run, Michi- 
кап 48415. 


UNDERWATER Station. Semi-Dry. 
Plans $1.50. David Schioerb, 5830 Stony 
Island. Chicago 60637, 

PORTABLE Cattle Guard, Complete 
plans, Write Gillespie Company, Me- 
tropolis. Tilinois 


12 HOME CRAFTSMAN 


~ FOUNDRYETTE 2400 F, 112 to 48 Ib. 
capacity. Circular 10c. Kansas City Spe- 
cialties. Box 193, Middleton. Wis, 51962. 


FREE: New 136 page handicraft cata- 
log. Supreme Handicrafts, Box 395-PS 
Sioux Falls. South Dakota 51101 


EVERLASTING Mailbox ^ Address 
Stencil. Thief-proof. $3.00 for details. 
Write: Meadow'ark. 6000 Roselawn, Day- 
ton. Ohio 45430. 


WOODWORKING, 
val 25c. Plus free 101 Project Ideas." 
"World's most beautiful veneers. lumber. 
plywood! Wood, finishing. upholstery 
Supplies. Cane. Lamp parts, Purniture 
hardware, "Animal Whittling blocks. 
2.000 workshop products. Constantine 
2055-K, Eastchester Road. Bronx 10461. 


"GETTING Started in Stained Glass." 
25c. Whittemore, Box 2065X. Hanover, 
EN 02339. 


~ SQUAREKNOTTERS: 
handbags, lanyards, dog leashes.” ete. 
Special offer! Beginner's book. catalo 
and quality cord samples $100. P. C. 
Herwig Co.. Dept. TI-PL. 264 Clinton 
St.. Brooklyn, New York 11201. 


FULL SIZE FURNITURE PLANS. 
Traditional, Early American. Danish 
Modern. Catalog 50c, Furniture Designs, 
Dept. 8-10. 1425 Sherman, Evanston. 
Titinois 60201. 22" 


GRINDER Buffer Kit, converts апу 
motor you have into compact, powerful 
unit, $16.95. D.J D. Industries, 4711 Ave. 
N, Brooklyn, N.Y. 11234. 


BOOKENDS SLIDING? 


Catalog and Man- 


Make — belts. 


3? Table {ор 
items scratching? Send $1.00 for 6” x 
12" adhesive backed 1 16” rubber pad- 
ding. Gray or black. granular. resilient. 
‘Nelsons, Box 159, Woodville, Wis, 54028. 


13 TOOLS & MACHINERY 


MINI-VICE—Just The Thing For Min- 
lature Work—New. Novel. Great—s2.00 
Moneyback Guarantee. М-Н Products. 
11 Tulsa. Springfield. Mass. 01118. 


MICROMETERS — Indicators—Steel 
—Aluminum-—Brass. Maximal. Unimat 
Lathes, Accessories. Lists free; complete 
mailing-50c. Campbell 1424 Barclay. 
Sprinefield. Ohio 45505. 


14 ENGINES & MOTORS 


CONVERT mower engines into air 
compressors. Write. Showalter. Box 
4098. Abilene. Kansas 67410. 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss. 
1228 E. Cass St.. Tampa, Florida 


19 MOTION PICTURES & 
COLOR SLIDES 


175-FOOT 8MM. PREVUE MOVIE 

Ошу $1.99. See Laurel & Hardy. Chap- 
lin. Fairbanks, Keystone Cors, Gisl 
Pickford, Chaney comedy ‘drama, 
adventure. history from the silent 
Taste the fun of great movies right 

specify standard 
Free catalog. Blackhawk 
astin-Phelan Bldg.. Daven- 
port, iowa 52808. 


FREE Catalogues. 
Films. Internationals inus. 


home! Order today . 
or Super 8. 


16MM SOUND-Projectors. Films. New. 
Used for Sale. Free Catalog. National 


Cinema, 333 W. Sith St.. 
City. New York 10019. 


New York 


16MM CLASSICS. Ilustrated Catalog 
25с. Manbeck Pictures. 3621-5 Wakonda 
Drive. Des Moines. Iowa 50321 


“COMING | Attraction” Nickelodeon 
silent movie theatre ad slides in beauti- 
ful 35MM. Famous stars. famous films. 
Sample Slide. 10c. Lists free. WICP. 
Box 392-5. Elmira. New York. 


UNUSUAL movie supplies. Free cireu- 
lar. Esoh, 47th Holly, Kansas City, 
Missouri 64112. 


19B COLOR SLIDES 


35MM, COLOR SLIDE SAMPLER 


20 "best 2" x 2°... $1.00. Free c: 
Hundreds of sets ``. - travel. circus, 
wildlife, flowers. railroads, war. 
Order ‘today. Blackhawk ‘Films, 702 
Eastin-Phelan Bldg., Davenport. Iowa 
52808. 

35MM_COLOR Slides. 10.671 Individ- 
ually Sold. Described Encyclopedia- 
Catalog 10c. Wolfe Worldwide Dept. 16- 


70: Los Angeles. California 90025. 
20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS! Expert photofinish- 
ing by one of Country's largest labs at 
lowest prices. Fast Service and free 
"Foto-Fan" Stamps you quickly redeem 
for valuable Photo Supplies. 8MM Kod: 
Chrome $1.29; 8 Exp, Kodacolor $1.7 
35MM. Kodachrome, 20 Slides $1.39; 8 
Exp. Black White 6c. Satisfaction guar- 
anteed. Send exposed film or request free 
mailers, complete Price List and Gift 
Catalog, Direct Mail Photo. Box 8352-Р5. 
Pittsburgh. Pa. 15218. 


50^; DISCOUNT "Get-Acquainted" of- 
fer to 125 Instamatic Camera owners 
for one month опу... $1.50 for 12 
(regular 53:00) 


exposure We develop. 

print. Only 128 Instamatic film no 

black and white, Send 51.50 today. 

IT'K Co. Dept. E. Ishpeming. Michi- 

gan 49849. 

21 HOBBIES & 
COLLECTIONS 


MILITARY Miniatures for War Gam- 
ers. plus 100 museum pieces for serious 
Collectors. Catalog 50c. Bussler. Box 
107-Е. Wollaston, Mass. 02170. 


‘COLLECTORS Official Guides. three 
Volumes. paper money. coins, stamps, set 
$3.00. House of Jeweis, 30 Ronald Drive, 
Decatur. Ill. 62525. 


23 MINERALS & 
. . PRECIOUS STONES 


. MINERAL COLLECTORS! Send for 
New 1970 printed catalog. descriptive 
and educational. with 154 photographs 
of over 300 minerals. crystals and rocks. 
FREE Ruby Crystal from Madagascar 
ith each Catalog. SEND only $2.00 
(credited on frst order. $10.00 or more). 
FILER'S Р.О. Box 481. Yucaipa, Cali- 
fornia 92399. 

GOLD 10 Small nuggets 
O-ezon Streams $1.00. Rol 
Sweethome. Oregon 97386. 


MINERALS. Fossils. Shells. Micro- 

scopes, Telescopes, New illustrated cata- 

log 25. Dover Scientific. Box 60115. Long 
land City. New York 11106. 


23A COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalog no serious rock- 
hound. gem cutter. jewelry maker. hob- 
byist or craftsman can be without. Full 
of bargains. exclusive items. low prices 
from largest suppliers and authorities in 
the feld. Free new catalog just off the 
press. yours for the asking, Write: 
Grieger's. Dept. С-14. 1633 E. Walnut 
Pasadena. California 91109. 


EARTH Science Rockhound Magazine 
Subscription 52.50. Sample 35c. Box 
550-PS. Downers Grove, Illinois 60815. 


anned from 
тї Brandt, 


DAZZLING synthetic diamond rings. 
Rivals natural stones in brilliance and 
hardness. Men and womens. Write. 
ems, Box 83-B. Colton. Calif. 92324 


24 ANTIQUES, RELICS & 
NDIAN GOODS 


1.000.000 В.С. Prehistoric fossilized 
sharks teeth set in plastic attached to 
attractive key ring. Send $100. Fossils. 
Box 492B. Mulberry. Fla. 33860. 


“PREHISTORIC mammoth  bones— 
portions of. $20. $30. $40. Kirkpatrick. 
8012 Laura. Ft. Worth. Texas 76118. 


AUTHENTIC Indian Pottery 500 to 
900 years old. $3.00. Two Fossil speci- 
mens $3.00. Petrified Wood $1.00. Chard 
Enterprises. Dept. PS. Box 406, Farm- 
ington. М.М. 87401 


25 FORMULAS, PLANS, 
ETC. 


,EREE! 6&-page catalog. 816mm film, 
ipplies. processing equipment. Superior. 
442-448 N. Welle, Chicago. Iilinols 60610. 


POPULAR SCIENCE 


ANY Formula $5.00. Catalog Manu- 
facturing Treatise 10с. Н. Belfort, 192 
N. Clark. Chicago 60601. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 
mulas & Processes 


Here is a wealth of prac- 


Information and instruc: 

iom that can save you 

thousands, or make pou 
D 


steccriclans. 
; “people. din 
every walk of life, refer 
fo Denies dafiy.. In 
2 book. vou too will 
кели Me 
me, farm, “work 

over the, Trade 
ommerelal prod 
Savings and ек. 
Thdispensable 


EMBASSY SALES, De 
Box 67, East Elmhurst, 


t, PS-14 
re. 11369 


! LASERS-MASERS 


Build a Steel Burning Gas Laser, 30- 
page course outline. drawings, only 
55.95. Build a simple capacity radar 


system, Course outline, 81.50, Bülld a 
Safe model of a Maser Pistol 


Plans only $1.00. Build a Big Ear Son 
Detector. plans only ® 


United Science Federation 
Green Cove Springs, Fla. 32043 


27 PLASTICS 
LARGEST Plastic Handicrafts, Supply 
catalogue $1.00 (refundable). R.P.H. 


Míg.. 24-Р Winter, Stamford, Connecti- 
ut 06905. 


“CASTOLITE pours like water. hard- 
ens like glass. Without heat. Embed na- 
tural flowers. photos. coins. Many other 
moneymaking | porjects. Manual 25с. 
CASTOLITE. 70/102H, Woodstock. Illi- 
nols £0098 


26 SCIENCE & CHEMISTRY 


ROCKETS: Real flying models—fights 
up to 2500 ft. New illustrated catalog 
25с. Single and multistage kits. cones, 
engines, launchers, trackers, rocket 
aerial Cameras. technical information. 
Fast service. Estes Industries, Dept. 6. 
Penrose, Colorado 81240. 


LASER PISTOL — PHASER PISTOL. 
How To Build. $1.00 each. Add 25c Post- 
age. You Have Seen It On TV. Now build 
your own. Order new catalogue today— 
over 200 Science Projects. 25c. Roy Davis 
Laboratories. Dept. PS. 118 West Adams 
Street, Jacksonville, Fla. 32202. 


FREE Periodic Classification of Ele- 


ments and Conversion Tables With 
Catalog 35c, Chemicals. Apparatus, Bi- 
Mid-States Scientific, 7053 N. 

К. Chicago. Ш. 
LIQUID Fueled Rockets: Authentic 
high performance single and multi- 
stage kits. rocket plane kits. ready-to- 


fly jet planes. Use unique non-flamma- 
ble propellant, No special permit or l- 
tense required. Send 25c for catalog 
Vashon Indusiries. Inc.. Box 309-B. 
Vashon. Wash. 98070. 

COM-U-KIT ELECTRONIC MOD- 
ULES. Signal Generators. Square Wave 
oscillators. Photocell Amplifiers, Logic 
units, Many others. Write for FREE 
illustrated literature, Scientific Measure- 
ments. C113. 9701 Kenton, Skokie. Ii- 
nois 60016. 


COMPUTER LOGIC LAB of your own 
for only $39 postpaid. FREE literature 
on COM-U-KIT Scientific, Measure- 
ments. C110. 9701 Kenton, Skokie, Tili- 
nois 60076. 


CHEMICALS. Apparatus, Biological 
Supplies. Microscopes. etc. Catalog 35c. 
Sheard Science. Dept. PS, Columbus, 
‘Wisconsin 53925. 


ROCKETS: 382 pages. Complete—ev- 
erything explained. Маке your own 
fuels. $2.00. Kenrus-R. Box 1585, Staten 
Island. New York 10309. 


NEWSLETTER ^ (Chemical-Science): 
Permanent subscription only $1.00! Save 
5 times subscription cost—confidential 
discounts. Kenrus-N. Box 1585, Staten 
Island. New York 10309. 


COPYRIGHTED; Powerful Stellar ra. 
diations cause gravitation. Summary 25с. 
Carnahan, 3204 Breeze Terrace. Austin 
‘Texas 78722. 


CHEMICALS. Laboratory Apparatus. 
Glassware. Assay Equipment. Catalog 
50c Refundable KN Chemicals and Svp- 
Plies. P.O. Box 631. Redlands. Califor- 
nia 


CHEMICALS and apparatus for in- 
dustrial, analytical and private labora- 
tories. Catalog 50c. Dept. M-26. Biologi- 
cal Supply Co. i176 Mt. Hope Ave. 
Rochester, New York 14620. 


3-D-CHESS. Rules $2; Boards $10. or 
$20. Club 33/уг. Oorahnoss, Hampton, 
Virginia 23364. 


BUILD LIQUID LASER—Low Cost. 
Complete plans. $3.00. Gas laser kits. 
Catalogue. 25¢. Don Orrick. 325 Van 
Nostrand Ave. Jersey City. N.J. 07305. 


GIANT, New. 1970 Chemistry, Astrono- 
my. Biology Catalog. 35c (refundable.) 
Xercon Scientific. 8713 South Chicago. 
Chicago. Illinois 60617. 


Laser or Phaser Pistol plans—$1.00 each 


PS, 118 West Adams St., Jack- 
sonville, Florida 322027 


PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—T: b- 
ing. McClarin Plastics. P.O, Box 168B. 
Hanover. Pennsylvania 1733: 


30 GARDEN SUPPLIES 
& EQUIPMENT. 


vita Spike, 9827" Аша. 
Minnesota 55425. 
FABULOUS Flower tree yard orna- 
ment. Plans to bulld. $3.00 picture in- 
gluded. Jonmar Manufacturing Co., Box 


‘Minneapolis, 


213 Ра. 16841 

32 REAL ESTATE 
GOVERNMENT Lands ‚ Low as 

$1.00 Acre. Millions Acres! For "Exclu- 


sive Copyrighted Report. plus 
"Land Opportunity Digest" listing lands 
available throughout U.S., send $1.00 
Satisfaction Guaranteed! Land Disposal, 
Box 9091-ES. Washington. D.C. 2000. 


$1 ACRE — Canadian Border — hun- 
dreds campsites, islands, farmlands, di- 
rectly from tax authorities. (Non-profit) 
Lists. photographs mailed. „Register, 
Room 11. 110 Church Street; Toronto 1 
Canad _ 

CANADIAN HUNTING / FISHING 
PROPERTIES, from $900 an acre. 
Choice properties available across Can- 
ada. Acquired through estate liquida- 
lions. Low monthly payments. Ideal 
hunting. fishing. cottages. farming. tim- 
ber. minerals. investment. Write for free 
Catalogue. Canadian Estate Land. De- 
partment PSC7, 194 Wilson Ave., ‘Suite 
101. Toronto 12, Canada. 


CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available- 

09 pius $6.50, Taxes yearly. Марэ, 
pictures. $2.00 (Refundable), Informs 
3, Ontari 


CANADIAN Vacation Lands; Full price 
$385.00. 40 acres. $10 month. Suitable 
cottage sites. hunting, fishing, invi 
ment. Free information. Land Corpor: 
tion 3768-D Bathurst, Downsview, On- 
tario. Canadi 


LAND! EASY TERMS less than bank 
rates. Northwest Timbered Acreages as 
low as $950 Total Price. 5-10-20-40 Acres, 
For People who love the land—A tract 
of Recreation Land to have for your 
very own! In Northern Idaho. Eastern 
Washington, and Western Montana. In 
the heart of lakes and big game coun- 
try, All covered with growing timber 
Access and Title insurance with each 
tract. ‘This is select land with natural 
beauty. recreational and investment val- 
ues. Pian for the future and retirement 
recreation, We have tracts of many types 
and sizes from which to choose, includ- 
ing beautiful Northwest Waterfront 
Property. Your inspection is welcomed. 

rite ug for free list, maps, and com- 

lete information. Write to: Dept. WC. 
forestation. Inc. Р.О. Box 106, Op- 
portunity Station, Spokane, Washington 


FREE CATALOG! Giant SUMMER 
edition! Over 4,600 properties described. 
pictured—Land, Farms, Homes. Busi- 
esses-- Recreation. Retirement. Selected 
Best thruout the U.S.! 70 Years' service. 
518 Offices. 40 states Coast to Coast. 
Mailed FREE from the World's Largest! 
STROUT REALTY. 60-2В E. 42nd St.. 
NY. N.Y. 10017. 7-28 S. Dearborn. 
Chicago. Il. 60603; 521-28 E. Green. 
Pasadena. California 90013. 


NEW: Canadian oll leases. $1.00 acre. 
Free information. Northern. Box 560-D. 
Westmount. Montreal 215. 


FREE 224-0age SUMMER catalog. All 
types real estate coast to coast! UNITED 
FARM AGENCY. 612-PS West 47th St. 
Kansas City. Missouri 64112. 

BUY With confidence for Retirement, 


Vacation, or Investment—under Ames 
“No-Risk Land Purchase Plan’ 


14.000-acre development. 10 year money- 
back guarantee. !4-acre homesites as low 
as $700.00 cash price; $8.00 down. $7.70 
monthly for 120 months. including inter- 
est at an annual percentage rate of 6%. 
‘Motel. country 
te ocean 
К kes, Write, for 
free literature. Dept. 2-B. Boiling Spring 
Lakes. North Carolina 28461, (Not. ofe 
fered to residents of California, Florida, 
New York.) 


64 PAGES!!! 
"10 SUMMER CATALOG 

NEWEST! LATEST! Hundreds of bar- 

gains in homes, farms, ranches, 

and investment property. “Actual prop- 

erty photos! Send for your FREE COPY! 

(Zip. please). SAFE-BUY Real Estate, 

Box 589-PS. Little Rock. Ark. 72203. 


ОТАН Large level lots. Water. power. 
5695. Easy terms. Hunting. fishing 
dise. Free pictures, maps, Write Utah- 
Arizona Land Co. Box 486, Kingman, 


1 ACRE—U.S.A.—CANADA 
(ONS Acres. Direct from govern- 


ment agencies. No middlemen . .. Pam- 
ily Vacationing, Fishing. Hunting. 
omesteading. Investing ог amaz- 
Where" and "how її States— 


Ail Canada Govt, Lands Digest’ 
plus invaluable Canadian maps, Rush 
$1.00 (Guaranteed) Can-Am Lands. Р.О. 


Box 1147, Buffalo. New York 14240. 
33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE. 
Spinners, 


Wholesale Catalog, Beads, 
"Lure Parts, Sinker’ Molds, 
Finnysports (PE) Toledo, 


FISHERMAN'S Dream Book-Free 170 
pares Sweetest pocket-size с 
t-Yoursel stuff galore; 
ing. "Rod Building. Sinker Casting 
Worm Moulding. Fiy Tying. Fish Smo} 
ing. Bait and lure components-Every- 
thing! Latest tackle 'n gadgets. Netcraft 
Co.. Box 5510. Toledo. Ohio 43613. 


OUTDOOR Discount Catalog Featur- 

ing Rods. Reels. Lines, Golf Equipment 

etc. Orchard Trading Company. Box 241- 
: Hast ‘Michigan, 


SEND $1.00 for Americas’ finest Gun- 
smithing catalog, Hundreds of new items 
including tools of our own special de- 
sign. Frank Mittermeler, 3577 E. Tre- 
mont Avenue, New York. N.Y. 10465. 


UNDERWATER SAUCER—You sub 
merge, maneuver, and surface at will; 
$9.95. Detailed plans $1.00. Michigan 
Water Specialties, Inc, 240 Albany. 
Dept. "S". Ferndale. Michigan 48220. ' 


POWERFUL-SLING Throws objects 
weighing over a pound. Tremendous 
Force, Range over 200 yards—s3.00. L. A. 
Mfg. Co.. Box 1041. Wilkes-Barre, Penn. 
sylvania 18703. 

FREE 1970 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, Archery, 
Hunting and Camping Equipment— 
Thousands of items. Cabelas’ Inc., Dept. 
R. Sidney, Nebr. 69162. 


"SUMMER Ski" OnaRollas. Free Gift 


6 Stamps, NettlesBey. 1502 Моһа 
Chicago, Illinois 60610. 
34 CAMPING 


EQUIPMENT & TENTS 


5 FT folding camping table built for 
5.00. Plans $100 Table 4218 Citizen 
Circle, Austell, Georgia 30001 


38 BIRDS & ANIMALS 


SEAHORSES, Animals, Aquariums, 
and Pet Supplies Catalog 250 Aqualand. 
Box 130, Miami. Florida 33145. 


MAKE Big Money raising Chinchillas, 
Rabbits. Guinea Pigs for us. Catalog— 
25с, Keeney Brothers, New Freedom, 
Pennsylvania 17349. 


3500-5800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment. breeders and inetrurtens 
Illinois Research Farms. Dept. SPB-7. 
Barrington, Illinois 60010. 


40 HUNTING & FISHING 
INFORMATION 


LIVE Traps for animal. bird, fsh. 
Free catalog. Mustang-NC7é, Box 10880, 
Houston. Texas 71018. 


42 HELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war sur- 
plus optical bargains. Lenses. Prisms. 
'elescopes. Binoculars. еіс. Jaeger: 
9016 Merrick Road, Lynbrook. Ne 
'ori 


BINOCULARS Direct from Manufac- 
turer. Finest Quality. Tremendous Sav- 
ings! Request Catalog. Koyu. 3860 Cren- 
shaw Blvd.. Los Angeles. Calif. 90008 


BINOCULAR. Riflescope Sale! Free 
color catalog. 100 Models $9.95— $250.00. 
Write: United. 9043 South Western 
BCAT 4116. Chicago 60620. 

SCIENCE Bargains! Lenses. Tele- 
scopes. Binoculars, Microscopes, Kits. 
Parts. War Surplus. Send $1.50 for be- 
ginners 10 lens kit with. instruction 

klet. Order Stock 2-CN. Request Free 
148-page Catalogue CN. Edmund Scien- 
tific Co.. 300 Edscorp Bldg. Barrington. 
New Jersey 08007. 


BINOCULAR Specialists Repairs and 
Sales, Free Literature. Tele-Optics. 5514 
Lawrence. Chicago. Illinois 60630. 


ASTRONOMICAL | Books. 
lases. free list. Herbert Lust, 
Bayside, New York 11364. 


43 GOVERNMENT 
SURPLUS 


JEEP and Gov't Surplus Buying Man- 
ual (Jeeps Pictured) 50c. Surplus Bar- 
ain a 50с. Both 31. Bargain 


Star—At- 
Box 91, 


1970 SURPLUS Army. 
lustrated catalog. Sen 
with first 85.00 order) 


Navy store 1l- 
25с (refundable 
Ruvel 37 N. 
Clark. De; “Til 60614. 


JEEPS From — $5250. Typewriters 
From—84.15, Cars From— $31.50. Walkie- 
Talkies. Motorcycles, Airplanes. Boats, 
“As Is" Bid Bargains From 
Лесу. Excit- 

Free List. Write: Enterprises. Box 
408-94. Jamaica. New York 11430. 90% 

JEEPS Typically From $53.90... . 
‘Trucks From $78.40... Airplanes, Турес 
writers. Boats, Clothing. Camping 
Sporting, ^ Photographic, ^ Electronics 
Equipment. Wide Variety. Condition 
100.000 Bid Bargains Direct From Gov- 
ernment Nationwide, Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
Service. Box 820-B. Holland. Michigan 
49423 

GOVERNMENT Surplus — How And 
Where To Buy in Your Area. Send $1.00 
To Surplus Information PS. Headquar- 
ters Building, Wasbington. D.C. 20036. 


BUY U.S. Gov't Surplus from your 
home. Send $1.00. TAE Enterprises. 301 
Mertins Ave.. Racine. Wisconsin 53405. 


GOVERNMENT Surplus? Government 
Land? Details Free! Pak. BOX 1148-PS 
Dubuque. Iowa 52001 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery. $2. Satisfaction 
or refund. Gaucho. Box 1169-88. Chi- 
cago 60690. 


RAISE Rabbits for us on, $500 month 
plan, Free details, White's Rabbitry, 
Mt. Vernon, Ohio 43050. 


START NOW! Build guaranteed re- 
tirement income of $500/mo. raising 
chinchillas. Send 50c for complete dee 
tails. Friendly Farms, Capitol Station, 
Box 11287. Columbia, S.C. 29211. 


ANIMALS Wholesale. Catalogue 25c. 
The Bazar. Box 3173, Ft. Worth, 


AMAZING 
PROFITS 


UM un 
abbit, Wool and Breeding Stock for us. 
tart today by sending your name, ad- 
ress and 25е in coin for details. 
DOCE NM 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature We Teach You To 
Raise. Sell Fishworms, Crickets. 12-inch 
African Worms, Carter Рагтп-12. Plains, 
Georgia 31780. 


EARN Money raising fishworms for 
is! Exciting details free! Oakhaven-121, 
edar Hill, Texas 75104. 


FREE! | 


"ZAKAL. Modern. Remarkable Rus- 
sian toughening system. $2 Eastview 
Book Service. P.O. Box 7053. Ottawa 
7. Ont. Canada. 


"WEIGHT Exercising Equipment. Free 
Literature, Jubinville. Box 663. Holyoke 
Massachusetts 01040. 


POWERFUL Muscles Fast! Free bro- 
chure. University Bodybuilding. Вох 
4327-B Northeastern. Dearborn. Michi- 
кап 48126 


1 POWERFUL MUSCLES FAST! 
Fantastic New Discoveries in the scienc 
of "bodybuilding. Now. in the 

your bedroom. our method will 
of powerful muscles to arms, chest. shot 
ders & legs. Learn secrets on trimming the 
waist with ultra-modern methods—fast! 
Regardless of age. skinny or overweight. | 
we can transform’ your body io mai 
perfection, Send Tor free brochure, Univer- 
sal Box 485-A6. Dearborn. | 
Mich. 48121. 


BAR-BELL Course. $1.00. Catalogue 
10с. Good Barbell. B-2095. Saginaw. 
Missouri 64864. 


CATALOGUE—$1.00. KungFu, Gung- 
Fu, Karate. Books. Equipment: Orient 
East Importers. 3577 West Lyndale, 
Chicago. Illinois 60647. 


KARATE, Judo, Kendo. Tatami 1970 
Catalogue.’ Oldest Dealer 35c. Judo 
America. 5200-1090 Sansome. San Fran- 
cisco. California 94111. 


KARATE—complete instructions. П- 
lustrated, only $1.25. Bales Co., 650-PS. 
Metcalf. ‘Escondido, California’ 92025 


KUNG-FU—Free Literatures. McLisa 
Enterprises. Dept. No. 77. P.O. Box 1755. 
Honolulu Hawaii 96806. 


46 PROFITABLE 
OCCUPATIONS 
FREE Literature—Make Big Money 


Raising Fishworms and Crickets. Carter 
Farm-10. Plains, Georgia 31780. 


FREE catalogs. Repair air condition- 
ing refrigeration. Tools. supplies. full 


instructions. Doolin, 2016 Canton, 
Dallas, Texas 75201 > 
FREE Book 999 Successful. Little- 


Known Businesses.” Work Home! Plym- 
outh 45-G. Brooklyn. New York 11218. 


HOW to Make Money Writing Short 
Paragraphs, Information Free, Barrett 
Dept C-80-G2. 6216 N. Clark. Chicago 


47 BOOKS & MAGAZINES _ 


NEW 1970 catalog. 500 Tricks. now 
ready! Send 10с for catalog showing 
latest magic for pocket. parlor. stage. 
Douglas Magicland. Dept. 12. Dallas, 
Texas 75201. 


COMPLETELY illustrated 84 Page 
қа, 28. Manhattan Magic, Box 


FREE Trick plus catalog. Send 25с. 
Magic. Box 329. Evanston. Ill. 60204. 


MAYBE you're one of nine million 
puzzle lovers who have never seen or 
eard of Cluster Puzzles. Free pencil sent 
with literature. 82.00 postpaid. 
Methoc. 600 South Michigan Ave. 
саво. Пйпоїв 60605. LÍ 


MAGIC Catalog. World's finest. 3000 
tricks (340) pages $250. Beginners. 
amateurs, professionals. Kanter's. Р-200 
South 13ih St.. Philadelphia. Pa. 19107. 


FREE Trick. М 


alog—25c. Magic 
York. N Y. 10022 


51 COINS & CURRENCY 


Тек 
Chi- 


All before 1956 (mostly "| 
Indianheads! 50 mixed $2.00. Harri 
2715G Park. Santa Clara, Calif. 95050. 


COMPLETE U.S, Coin List—Plus-Sup- 


ply, list 19705 Nickel 2%. Sehulthels, 
ox 1518, New Hyd N.Y, 11040: 
SCARCE Old U.S. Coins; Large Cents, 


Indians. Barbers, Dollars, Buffalos. Ete 
Mixed Grab-Bag Style. Values $6.00 to 
36000 Ошу $400 Each. Order 5 bags 
Get U.S. Proof Set; Coin Surprises, Р.О, 
Вох 532. Dearborn. Michigan 48131 


ARTHRITIS 


$295: Magic of Thinking Big 
Grow Rich While You Sleep. $2.00. Met- 
calf's of Anderson. Indiana at 222 West 
loth. 46016. Delighted or refund. - 


BACK Date Magazines! Send Needs. 


and Common Sense. 


Midtown. Box 917-PS, Maywood, New 
Jersey 07607. —— 
NATIONAL Geographic Magazine. 


1967. any issue. Buxbaum. Box 465- 
Wilmington. Delaware 19899. 
“SWEEPSTAKES Can Be Reapstakes"" 
$100. Benro Enterprises, Box 6656-PS, 
Philadelphia, Pennsylvania 19149. - 
SPECIAL 20c book sale—List 10с. Col- 
lis — Enterprises-PS7-102B- — Seneca. 
Charleston. South Carolina 29407. 


FREE Literature—Directory of 315 
Free Magazines. Mail World Associates. 
614 Couevas St.. Biloxi. Miss. 39530. 


SIMPLE pleasant way to health and 
vitality. Details free. Thorngren s 4515-А 
23rd Avenue. Moline. Illinois 61255 


49 JOKES & NOVELTIES 
BIG CATALOG OF NOVELTIES. Only 

25c. Tam Enterprises. Dept. P.S.. P.O. 

Box 66278. Los Angeles. California 90066. 


FREE Catalog! Novelties & Jokes 
Write to Stein Enterprises. 336 Waring 
Rd.. Elkins Park, Pennsylvania 19117, 


PEACE Buttons, 200 novelty buttons, 
bumper stickers. catalogue lüc. Harri- 
son. Box 233H. Bethpage. N.Y. 11714. 


FREE CATALOG 2000 
JOKES & NOVELTIES 
nomities, Tiv айтшы ac. | 
entific supplies. "hobbies, | 


funmakers, planes & boats, 
у magic tricks, joke articles, unusual | 


seeds, gadget timesavers, cameras, optical 
| goods, "projectors, movies, lucky ене, 


Ады Рае, disguises, musical in.| 
struments, stamps, coins, puzzles, | 
| tellers, radios, auto & bike accessories, 
| telescopes, кнн оо passes, banks, | 
smol " ga Д 

ing sets, engines, motors, rs, 1 
| ing sets, | 
[bilifolds, sports, books, games, plants, | 
[е Send postcard or this ad. No letter) 


Іп YES-I want FREE Catalog. My Name | 
|=, Address Attached or on Envelope | 
ohnson-Smith, Dept. C-117, Detroit 4824; 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


BE A Magician! Two booklets explain- 
ing sixty-eight tricks plus large profes- 
sional catalog. $1.00. Magic. Inc.. 
Lincoln, Chicago. Піпоіѕ 60625. 


NEW Type paradox puzzles with solu- 
tions. Complete plans $1.50. Detective 
House. 218 Orangeview Lane. Lakeland, 
Floria 33803. 


WORLD'S finest professional magic 
Joker Noveities. Giant illustrated cata- 
log 10c. Top Hat. Evanston. Ill 60202. 


HOUDINI Magic Catalog!! World's 
greatest!! Our 3181 Anniversary!! Rush 
25c. Free Secret Trick meluded!! 


‘of 1000 Mysteries. Dept. 
derdale, Florida 33308. 


200 COIN Envelopes (2x2 Kraft) $1.00 
postpaid. Neal. Box 8892, Nashville. Ten- 
nessee 37211. 


WAR Time Jeffersons, 3 different, only 
эзсе. Bedrin, 100A “Northeast 29th 
North Miami. Florida 33161 


PRICE list, Send 25c. 
Shop. Dept. C. Pii 


AMAZING Lincoln MOON PENNY | 
Pictures Lem Module, both Astronauts 
Earth :n distance, ete, Only 10с. Оте 
made to introduce "Coins on Approval’ 
Service. You may return without pur- 
chases and stop service at апу time. 
Littleton Stamp & Coin Co.. Inc.. Dept. 
A6. Littleton, New Hampshire 02501. 


OILDRUM Nickels Salvaged. АП be- 
fore 1955. Mostly. "S^. Includes Buf- 
talos. "V^-40 mixed $5.00. Guaranteed. 
Bonanza. 9926 Ross. San Jose. Cali- 
fornia 95124. м 


INDIAN cent. 20 different cents older 


Viage Coin 
N.H. 03865 


than 1940. steel penny. 1995-8. 1910-8 
ali 24 pennies 32:25. 1881 silver dollar 
$3.00. Chattacoin. Box 1028-8, Chatta- 
hoowa. Tenn. 


EIGHT U.S. Coins: Five different de- 
nominations from my private collection, 
(all silver included). $3.00 Set, Coins, 
Box 22314. Indianapolis. Indiana 46222. 


ENGLISH. 15 pennies or half-pennies, 
Starter sets in album $3.00. Breen, 410 
Shipley Road. Wilmington. Del. 19809. 


ROOSEVELT Dime Specials. АП Very 
Good Or Better. 19498-80с. 1955-81.50. 
1955D-65c. 19555-40c. All other dates are 
25c each. Complete Set of 55 Different 
With Album for $14.50. Satisfaction 
Guaranteed. Bryson Inc., 612-B White, 
Toledo Ohio 43805. 


52 STAMP COLLECTING 


Flag Set Complet 


U.S. Mint Specii 


$100: c. 2c. 3c Famous Americans (21 
different} Brooks 2601 
Avenue 11339; _ 

NUDES set 


(4) Unusual Approvals 
10c. Atlas. Plainfield. Racine. Wis 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at 1с each. 
mounted in Scott order, Bullot Philatel 
ics. 6815 Bay Parkway, Brooklyn, New 
York 11204 


FAR East Assortment—Viet Nam. Ja- 
pan. Korea, Formosa and others only 
10с with world-wide approvals, Clark 
Stamps, Dept, 58V. Muskegon, Michigan 


RUSSIA High-Value Collection, 32 
different Russia—some over 50 years 
old! Commemoratives. Czarist Issues. 
Airmails, Catalog price $2.99. Special 
Get-Acauninted Omer—all for only 10e! 
Н. E. Harris Dept, GG-6, Boston, 
‘Massachusetts 02117. 


50 YEARS Old. fifteen different Unit- 
ed States, over fifty years old—i0c with 
approvals. Jaxon, Box 145-5. Brooklyn, 
New York 11230. 


225 STAMPS FOR ONLY 10с! Air- 
mails. Pictorials; stamps from strange 
countries cataloging up to 25c each! 
Plus unusual stamps to examine, Buy 
any or none, return balance. cancel вег- 
vice anytime. MYSTIC STAMP CO. 
Camden 55. New York 13316, 


1500 FOREIGN $1.00; 5000 $3.00; 3000 
$5.00. 5.000 U.S.A.. Contains airs. dues, 


соп: 


isih Century. presidentials, revenues. 
high values. etc. $3.00. 300 pre-1938 
U.S.A. commemoratives $2.00. ге- 


1920 DSA $100: 700 $3.00; 3009, 812 00. 
No api Is, Meyers, 5321 Fleming, 
Richmond. Саш. 


JULY 1970 | 135 


UNUSUAL Set 10с, 
GORLIZ. Box 1915CS. ‘Ni 


"WOW! 110 АП different Germany 10c. 
Commemoratives, Airmails. High Values. 
Bi catalog. bargain lists. Also. fine 
stamps from our approval service. which 
you may return without purchases and 
Cancel service at any time. Jamestrwn 
Stamp. Dept, ATOPS. Jamestown, New 
‘York 14701. 


with approvals. 
les, Pla $3040 


Sharp!" Ite with approvals. Box Gib. 
Station A. Richmond. Calif. 94808. 


U. S. Price List. No Approvals. Stamps. 
song Miami. St. Louis. 


FRENCH Art, 
Request Worldwide Appro 
Stamps. 655 Forbes Street 
ford. Conn. 0811 


. East Hart- 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains in- 
cluding U.S. & B.N.A. stamps. packets, 
albums, accessories and supplies. Also. 
fine stamps from our approval service 
which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp. Dept. E70PS. James- 
town. New York 14701 


RARE Old U.S., Famous Americans. 
Flags. | Commemoratives on approval 
Gift with approval purchase. 10с han 
Metropolitan Stamps, Box 312- 
Jackson Heights. New York 11372. 


I PAY $250 each for 1924 1с green 
Franklin stamps. rotary perforated 11 
($2500 unused). Send 25с, for illustrated 
folders showing amazing prices paid for 
vid stamps. coins. collections. Vincent 
B5-PS. Bronx. New York 1045 


ABSOLUTELY Free United States Mint 
Souvenir Sheet When Requesting United 
States Approvals, K&B, Box 70, Brook- 
lyn. М.Ү. 11223. 


MILLIONS Foreign Stamps Ze each! 
Send for gigantic approvals! Box 
S500:PS: Sah rancho. Calit. 94101 


GIANT Stamp Collection including: 
Astronauts, Satellites, Moonrockets. Boy 
Scout issue. complete U.N. Set. recent 
Olympic and Sport issues from many 
countries, etc., Plus Big Stamp Diction- 
ary and Approvals Everything, 10с. 
Stampex, Box 47RP. White Plains, N.Y. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Ap- 
ovals, White, 516-W Avenue L, Brook- 
уп 30. New York. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations 
EM 26c, Approvals, included, Willett 

Yorktown Heights. New 


STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
‘Olympics — Scouts — Birds — Flowers 
— Animals — Also old Canadian and 
U.S. Stamps. Plus complete illustrated 
Canadian Catalog. Send lüc for 
mailing. Gray Stamp Co.. Dept. B. To- 
ronto. Canada. 


"SPACE" Pictorials. others. 110 dif- 
ferent—i0c! Approvals. Shaw. Drawer 
E-62. Montevallo, Alabama 35115. 


EXCITING Sports Collection 20с. 
Profit-Sharing Approvals. Fisk. Box 35. 
Elhurst "A". New York 11313. 


100 DIFFERENT United States 
Stamps. Only 25c with U.S. Approvals 
Sheiron. Box 547C, North Miami. Fiori 


"GORGEOUS" Sets Free. 
porals, Marte. Box 421, 
hode Island 02891. 


TEN Different Nudes: 20c. 
stamp Farm. 2520. Oxiord. Wis, $3991 


14000 DIFFERENT! Amazing new 

lan builds your collection systematical- 
Country by Country. Only 50c weekly, 

Ware. Monroe 70. Connecticut 06468. 


MYSTERY bag stamp collection only 
loc. Hill Co.. Defiance. Ohio 4351: 


OLDER United States. plus first days. 
plates, on approval to adults only. (Pos- 
sessions, revenues. Canada available) 
Beginning or advanced, this is the place. 
Engle. Box 2085. Lowell. Mich. 49331. 


TRADE In Your Duplicates! (Toward 
Our Foreign Approvals.) Complete In- 
formation 10c. NSK. Box 98-5. Boston. 
‘Massachusetts 02161. 


400, FINE Mixed U.S. 15e. Wright 
Box 753-P, Hagerstown, Md. 21740. 


лн & Nyasaland 10 Free To 
Approval applicants, Morrell, 161 No. 
Mitney St.. Hartford. Conn. 06105. 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 
1592. Mansfield. Ohio 44907. 


jINVERTED Error" Dag Hammar- 
gkjold, бо, with | appro Belmont 
Stamp. Washington. D.C. 20015. 
FANTASTIC Triangles. Diamonds. 53 
others, 6c, Approvals. Lohghorn Stamps. 
Lubbock. Texas 79410: 


300 WORLDWIDE, Fantastic Value. 


Introductory offer 25с. Fabulous Low 
Cost Approval. M & M Stamps. Dept. 
А. Вох 221. Plainview. New 


NOW Rockets, Paintings. Giant Beau- 
ies; others, 10c, Approvals, Tiget, Box 
1496. Denver, Coiora: 


FREE duplicate exchange. Details 10c, 


Dim jelden, Box 4115c. Dearborn. 
ichigan 48126. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


FREE! Insect Triangles! Moon Bi 
ty! 25 others. Approvals, Stoner, 1 Ма! 
Steelton. Pennsylvania 17113. 


FREE—Five Qu'aiti Hadhramavt Mi 
terpleces—Bacon's Stamps. Rolla, Mi 
souri 65401. 


FREE! 55 different. Including trian- 
giles, space. others.” Nice, approvals 
К вага. PS-25. Box 8128. Portland. 
Oregon 97207. Е 
RUSSIA—Paintings, Rockets. Sports 
25 others, doc, Approvals. Gouge, Box 
38-80. Elizabethton, Т 31943. 


HITLER — Infamous Commemorative 


Set 25c. APR lannuzzi, Box 16241- 
E. Los Angeles 90005. 
SENSATIONAL mystery conglomera- 


tion clearance. Each package includes 
packets. mint sheets. mixtures. supplies, 
Only $2.00 Postpaid. Money back guaran- 
tee. Norge Company, Ho-Ho-Kus, New 
Jersey 07423. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4104 —52nd Ct. San 
Diego. California 92105. 


TEN Sets 10с with colourful topical 
apprevals. Stamp Imports. Peterboro, 
ntario. 


500 DIFFERENT Stamps $1.00 with 
approvals. Smith. 5080 Brooks, College 
Station, Texas 77840. 


50 DIFFERENT U.S. commemoratives. 
15c. Approvals, Cambridge. Box 2311, 
Heath. Ohio. 43955. 


STAMP Grab Bag-All colorful Topi- 
gals, 10c with Approvals. Stampliner- 
Box 1378, North Вау. Ontario. 


500 DIFFERENT Stamps 35c. Approv- 
als, Adults Only. Stamps. Вох 41558. 
Tulsa. Oklahoma 14104. it 


100 OLD U.S. Stamps between 1861 
and 1835 $1.00. Rousch Stamps. 423 
Shepard. Mansfield. Ohio 44907. 


RUSSIAN Space Collection 10c. with 
Russian Approvals, Snedco. Waldwicn, 
New Jersey 07463, 


2,000 DIFFERENT 
$5.00 No approvals. Larbig. 
akewocd. Ohio 44107. 


US. Bargain; 50 different 10с with 
beautiful world-wide approva! Stamp 
Center, Kennebunk, Maine 04043. 


136 | POPULAR SCIENCE 


WORIDWInE 
Box 2617 


llo & TV! Free List. 
corel 4217-5 University, San Diego 8 
йога. 


LINEAR AMPLIFIER: 
watts—$59.95; "Raider" 
$139.95; "Maverick. 
$244.95. AM/SSB. 
12 Vol mobile 


Hi 
100 
250"—280. watts 
Scorpion” 50 w 
$99.95; "Bandit 
100 watt mobile . $169.95. 20-35 mega- 


tts 


cycles. (Illegal Class D 11 meters.) Deal 
er inquiries invited. D&A Manufactur- 
ing Co.. 1217 Avenue C, Scottsbluff, Ne- 
braska 69361 


HEAR Police/Fire Radio Dispatchers 
from home. car, Catalogs show receivers: 
exclusive official directories of "'confiden- 

v drequencies, callsigns, Send stamp 
Communications, Box 56-PS. Сотта 
New York 11725. 


ELECTRONICS Kits and assembled. 
Strobes, Color Thi 


Strobit. CD Ignition. 
Teletronics. Box 1266K, South Lake Ta- 
hoe, California 95705. 


56 PHONOGRAPH 
RECORDS, TAPES 


FREE Circular-Country Western Rec- 
ords and Таре Cartridges—Fiddle 
Tunes-Waltzes-Blue Grass. Uncle Jim 
Neal, Box A-PSM, Arcadia, California 


STEREO Tapes! 33% discount! Un- 
available elsewhere. Cartridges, cassettes, 
reels. Latest hits... Oldies . . . Profes- 
sionally recorded. 25c—catalogs, free of- 
fer. Star Recordings—PS. Box 1055. El 
Paso. Texas 79946, 


TAPES, Audio. 


Quality duplication. 
Any size. speed. track, amount, Voices 
3805 Palmira Ave. Tampa 33609. 


57 MUSICAL 
INSTRUMENTS 
LEARN Banjo-5-string Bluegrass. No 


music. Makes learning easy. Free details, 
Blaylock, Box 25-D. Marietta. Ga. 30060. 


$25.00 HUNDRED Addressing, Possible! 
‘round, Special Information in- 
cluded. Send 25с postage, Handling. 
Cove, Box 1348-ВР, "Clearwater, Plori- 
ia 


$100.00 WEEKLY 
redworms odorless, Soilless wi 
Morgan, Box 116-C, 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products, 
Rock-bottom. Closeouts. bank- 
Tups. Dropshi merchandise. Automo- 

. Worldwide imports. Hongkong 
clothes. Free details. International Buy- 
gts, Box 16986-PS5, Portland, Oregon 


SIMPLE, way to enter mail or- 
der. Earn $12,000 year up. Stamp for 
details. Emptage, 1033-PS SW. 53rd. 
Oklahoma Oklahoma 7: 


SELL $2.50 Item for $1.00. Get re 
orders too! Cost you 15с. $1.00 bri 
sample. instructions by First Class Mai 
Ишту!}! Digest, Postbox 863-8, 

New York 11561. 


MAIL Baby Catalogs imprinted with 

our address to New Mothers for Big 

ofits! Details 23c. Volz-PS, Ypsilanti, 
‘Michigan 48197. 


ACCORDIONS and Amplifiers! Save to 
50%. Famous makes. Easiest terms. 
"Trades accepted. Free home trial. Free 
discount catalog. Accordion Corporation 
5535-Р West Belmont. Chicago 60641. 


VIOLIN and Guitar makers—send tor 
latest Free Catalogue of woods & acces- 
sores. International Violin PSO, 414 East 
Baltimore St., Baltimore 2, Md. 


GUITARS, MANDOLINS, BANJOS. 
Complete stock of Gibson Martin gui- 


. FREE 100 page catalogue and 
Mécessories. Big sav New York dis- 
count prices. Send Postage. han- 


ding. Eddie Bell Guitars, 201 W. 49th. 
New York 10019. 


GUITAR. Banjo Making. books plans, 
wood. necks. tools. List 25c. Wildwood. 
510 East 11th Street, New York, New 
York 10009. 


REBUILD A Player Plano! Details 
from Vestal Press. Vestal 8, М.Ү. 13850. 


30% DISCOUNT Any Name Brand 
Musical Instrument. Free Catalog. Free- 
Port Music, 127C Sunrise H'Way. Free- 
port, М.Ү. 11520. 


PROFESSIONAL 674 Watt Amplifiers. 
Guitars, Free Wholesale Catalog. Carvin 
PS Escondido. California 92025. 

GUITARISTS—Busy? 5 minutes week- 
ly teaches strums. barres. melody. Berin- 
ner-advanced. Samples. 10c. Steele, Box 
1M. San Rafael, California 94902. 


58 SONG WRITERS 


POEMS set to music. Songs recorded, 


Send Crown Music, 49-P. 
West И New York 10001. 

SONGS, Poems Wanted! Accepted 
songs published. recorded at our ex- 


se! Talent i7-PS Longwood Road 
incy. Massachusetts 02169. 


POEMS and songs wanted by Ameri- 
са'в most popular studio. Recording bo- 
mus for select material Tin Pan Alley. 
Broadway Productions Division PS, Lake 
Grove. New York 11755. 


POEMS wanted for songs. Nashville 
Music Productions. Box 9001-M. Nash- 
уйше. Tennessee 37204. 


58A SHOW BUSINESS 


HOME Radio-Television Course. Free 
literature. Progressive Edu.. Department 
24A. Hewlett. New York 11557. 


m GOVERNMENT. surplus | electronics 
illustrated - catalog 2 
Massachusetts 01908 


55 HI-FI, STEREO, 
ELECTRONICS 


AMAZING Discounts on famous brand 
high fidelity stereo components. No small 
wonder that we have set new sales rec- 
ords each year since 1959. Write: Arkay 
Electronics. 1028-04 „Commonwealth. 
Boston, Massachusetts 0221 


CASSETTES. Pre-recorded Spoken 
Word—over 100 titles—educational. in- 
civding language. Cassette and 8-irack 
Blanks plus many accessories. Send 10с 
in stamns or coin for latest literatrre. 
Cassettes Unlimited. Р.О. Вох 13119С 
Pittsburgh. Pennsylvania 15243. 


SLEEP-LEARNING Kits — endless 
tapes, timers. complete outfits. Catalog 
free. SLRA, Box 24-SB. Olympia, Wash- 
ington. 


STEREO Speakers for Home. Patio or 
Workshop Using Easy Detailed Plans. 
Exceptional Fi"^litv. Compact. Inexpen- 
sive. 82.50. JSC Sales. Box 15303. Ok- 
lahoma City, Oklahoma 73107. 


5100.000 A YEAR or more! Act in 
Commercials. Movies. and Television. 
Details 25 cents. Superstar. Box 3569. 
Hollywood. California 90028. 


60 BUSINESS 
OPPORTUNITIES 


I MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F. 
Ypsilanti. Michigan 43197 


MAIL-Order, 230 Product Drop-Ship 
Catalog. 2 colors, 100% Markup. Low 
Prices. Dept. 140. Comet House. 2575 E. 
First Street, Brooklyn, New York 11223. 


MAILERS Needed. Send Stamp. Mid- 
ТОЙ SA. 4209 Esch, Madison, Wisconsin 


FABULOUS Profit! Growing Bean- 
sprouts. Easy home methods. surprising 
demand. Instructions, Recipes. Gro 


ing Beans plus Free Gift. Everything 
$2.00. Tso, Box 288BF. Gladstone, Ore- 
коп 91027. 


SPARE TIME income profits. Free De- 
tails. Walker, PS770 6302 First St. NW 
Washington, Ю.С. 


OPERATE Restaurant. Free booklet 
reveals profitable plan. Write Restau- 
rant Business School. Dept. FC-70. 1920 

ide. Chicago. iliinols 60640. 


PS-528, 333 N. 
601 


START Own mailorder business! 
Proven profitable! Everything furnished. 
Write. Vikari's, Box 1312Р87. Salt Lake 
City, Utah 84110. 


VENDING Machine Catalog, 
523 PS Spring Garden. Phila. 


EARN Money raising fishworms for 


Rake, 
а. 191: 


us. Write: Oakhaven-43, Cedar Hill, 
Texas 15104. 
MAKE 2 to 3 times your cost whol 


saling 1001 products. Gifts, Mail Order 
Specialties. Toys, Novelties, Carded 

rchandise . . . Guaranteed lowest be- 
low Wholesale prices. Free home busi- 
ness details. SMC 6953-88G. Hayven- 
wurst Avenue, Van Nuys, Cal. 91406. 


MAGNETIC Sign Shop complete with 
Vac-A-Matic machine and supplies, 
Rapidly growing demand earns 900% 
rofits at home! Nationwide Plastics. 
ept. SY. 4200 N. Panamint, Los An-| 
geles. Calif. 90065. 


BIG money is yours in mail order. 
Guaranteed methods, Free details, Н & 
H Associates. 1712 N. Roosevelt, 
ton, Virginia 22205. 


VENDING Machine. Мо 
Routes earn amazing profits, Big cata- 
logue Free. Parkway Corporation, 715-| 
PSB Ensor Street, Baltimore, Md. 21202. 


$15.00 THOUSAND. Home Addressing! 
Longhand, Typewriter. Information. 
send stamped self-addressed envelope. 
Brewster, Бох 1348-TG. Clearwater. 


BUILD Custom Cases at home for 
profit. Get orders by mail. We suj 
materials, instruction—everything. Free 
Home Business Details, CSCC, 6961 
CSS. Hayvenhurst Avenue, Van Nuys. 
Calitornia 91406. 


IMPORT-Export opportunity, profit-| 
able world-wide mailorder business from 
home. without capital; or travel abroad. 
We ship proven plan for no risk ex- 
amination. Experience unnecessary, Freel 
details. Mellinger. Dept. D2897. Los An- 
geles 90025. 


$60.00 DAY. Manufacturing concreti 
posts. Blocks. Mold Equipment Catalo 
$1.00 refundable. Carlane. Route One. 
Box 95. Rapid City. South Dakota 57701 


WORLD'S Bisgert Wholesale Supply 
Buy from 10.001 U.S.A., European Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own im- 
printed Catalogs. Free Details. Barga 
hunters Opportunities, Box 730-B, Hol- 
land. Michigan 49424. 


SECRETS! Mail Order Sücce&s. Inter-| 
nationally famous expert reveuls how 
make home business fortunes. Begin. 
mers: Get free copy “Make Money 
Mail." Discloses free advertisin 
able products. Mailco. 
Dept. D2697. Los Angeles 90025. 


$200.00 DAILY in Your Mailbox.! Your 
Opportunity to Do What Mailorder Ex- 
perts о. Free Details. Associates, Box 
136-B. Holland, Michigan 49423. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains. Georgia 31780 


ELECTRONIC — kits—amplifiers—pre- 
ampiifiers—psychedelic strobe lights— 
metal detectors—color organs—digital 


instruments—euitar amplifiers. etc. Free 
Catalog. SWTPC. Box PS 18297. San 
Antonio. Texas 78216. 


DEMAND is high for architectural. 
topographical models, displays. Small in- 
vestment in Cutawl Machine starts you 
in profitable business. Free Details. 
Cutawl Company. Bethel. Conn. 06801 


$15.00 HOURLY Profit—Own Busine 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Fei 
Hundred dollars builds your own nation. 
allv advertised business while continuin 


Building. Deerfield. Minois 60015. 


CLIP Newspaper items. 51.00-85.01 
each. Details free. Walter, Box 1360-ЗА, 
Erie. Pennsylvania. 


MAKE Money Operating Home Mail- 
order Business. Мо inventory. Write 
Purple Enterprises, Box 1629 BV, Jack- 
sonville, Florida 32216. 


$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
‘com 1 Auditax, 34741D, Los An- 
geles 90034. 


Т MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United Box 62 letta. Ga. 30060 


МАП, Order — sell Books — part. full 
time — fascinating profitable — detalls 
dobre, Box 27. Great Neck. N.Y. 11022. 

HOW And Where To Get Capital. Get 
$500 to $2 million. Free Information. 
Counselor-. Kerrville. Texas 78028. __ 


PREPARE Tax Returns—Housewife Jo 
Ann Netzley made 55.500 last season 
"rain at home, УА Approved. National 
‘Tax School. Monsey 1WB. N.Y. 10952. 


MAKE Extra Money—Show friends. 
neighbors — Gifts. Stationery. Toys. 
Jewelry. Greeting Cards. 600 items, Ex- 
perience unnecessary. Salable Samples 
оп approval, Free Catalog, Personalized 
Christmas Card Album. Hedenkamp 361 
Broadway. Dept. PS-44. N.Y. 10013 


INSTALL Burglar Alarm Systems. Big 
profit home business. Beginners start 
Spare time. without mechanical ехре- 
rience or costly equipment. Free starter 
plan. Nasco, Dept, 02897, 11071 Massa- 
chusetts. Los Angeles 90025. 

TREE Millionaire Book. Expert shows 
little-known businesses. Plans & know. 
how. Jump income in 10 days. Small 
Business. Dept. 3. Kerrville. Tex. 78028. 


MAIL Letters featuring real merchan- 
dise! Get $1200 orders in every mail! 
$8.00 profit! Everything furnished. De- 
tails free, Ulitsky. Box 234-PS. Hyde 
Park. Massachusetts 02136. _ t 


BOOKKEEPERS earn $500.00 week. 
Operate Bookkeeping Tax Service, De- 
tails free. Universal Bookkeeping. Box 
664-P. Springfield. Missouri 65801. 


CLIP short newspaper items, To $10.00 
each, Detalls free, Foster, 272-PT. 
Brooklyn 11235. Y ыа 
MAILORDER success plan! "How to 
Get Rich by Mail" Free copy reveals 
millionuite's secrets! Executive 187, 333 
North Michi Chicago 60601. | 


MAILORDER! Prepare your own cat 
log for pennies , . . without merchandise 
investment! "Free catalog-proof! Obie- 
MNG. Brooklyn, New York 11219. 

PIANO Tuning Learned quickly at 
home! Tremendous field! Musical knowl- 
edge unnecessary. GI Approved, Infor- 
mation free. Empire School, Box 327. 
Miami, Florida 33145 


~ MAKE Magnetic car 
Route 1. PS: 


LEGALLY-Trained Americans wanted! 
World's greatest proposition! Ornsteed. 
DuQvoin. Illinois 62832. 


МАП, Order Opportunities Galore! 
Popular Advertiser Magazine! Sample 
10°. Labon. Box 54386—PS4—Los An- 
geles, California 90054. 


MAIL Baby or gift catalogs. imprint. 
Big profits! Detalls, $1.00. Krefski. 
609-B Lee. Plymouth. Penna. 1865 


CALIFORNIA MANUFACTURE 


Write 


sign: 
A, Bardstown, Ky. 40004. 


NEEDS MAN to assemble our product 


ift 
items. novelties, toys. card merchandise. 
Wholesale catalog $1.00. Refundable. 
Landry Merchandise Co.. 2509-5156 Ave.. 
Sacramento. California 95822. 


HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary, Unlimited Unique 
Pottery Designs Easily Made Without 
Moulds, Bird-baths, Fountains. Wishing- 
Wells. Water-falls. etc. Chemical Color- 
ine Fromulas, Marble-glazing. Free il- 
lustrated Brochure. Concrete Facts. 602 
Athens Street. Altadena, Calif. 91001 


GREAT money making opportunity 
Make valuable products from old tires. 
For complete information send опу 
$2.00 to Rubino Company. 135 Webster 
Ave. Harrison, New York." 


EARN More than many professional 
men! $1000 monthly operating mail or- 
der Collection Agency. Continental Box 
2023-B. Des Moines. Iowa 50310. 


ADOPT AN IMPORT. Increase your 
firm's sales potential. Or start new busi- 
Dess or part-time venture. Our newsletter 
lists hundreds of new foreign products 
offered direct by foreign manufacturers. 
Details free. International Intertrade, 
Newark, New Jersey 07101. 


DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE; Full, Part Time; Ex- 
perience Unnecessary; Free Details 

Company. i741 Circle Road. 
Baltimore, Maryland 21204. 


"FREE details outlining easy way to 
secure capital you need." Write to A.L. 
Enterprises Box 8106-A. Cranston. Rhode 


Island 02920. 
MAILORDER Selling; what. where 
how. Doorbar. PS North West 35th 


Street. Fort Lauderdale. Florida 33309. 


$8.00 PROFIT with $12.00 order in 
every mail. Send letters featuring real 
merchandise. Everything furnished. 
Write: Woodcrest. Box 236-PS. South 
Easton, Mass. 02375. 


SELL beautiful rings by mail for big 
profits. Details. brochure. 
use. Box 1715. Lynwood. Calif. 90262. 


MAKE $46 From Square Foot Ply- 
wood: Jigsaw or Bandsaw necessary 
Free Details. Wooderd. Bridgewater. 
Mass. 02324. A 


CASH for your IDEAS. contacts. in- 
ventions, Learn how to sell where to 
present ideas. concepts for big money. 
$1.00 postpaid. Empire. 51 W. 31st 
Street. Dept. C-2. N.Y.C. 10001. 


OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts. 1512 Jarvis. Room 
CR-3-F. Chicago. Illinois 60626. 


TINT Storefronts, Windows part-time. 
Small investment. Vistran; 1368 Court. 
Memphis. Tn. 38104. — _ 


MAKE Small Fortune with Power- 
Packs New National Sandwich Sensation. 
Five Million sold. Henryburger since 1952. 
Р.О. Box 936. Wichit as 67201 


NEW: Canadian oil leases. $1.00 acre. 
Free information. Northern. Box 560-D. 
‘Westmount, Montreal 215. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
Visible mending. Make tears. holes dis- 
appear from ciothing. fabrics. Steady 
year round demand from cleaners. laun- 
ries. homes. Details Free. Fabricon. 
1535 Howard. Chicago 60626. ___ 
ADDRESSERS And Mailers needed 
Send Stamp for information. Lindbloom 
Sales. 3636 Peterson. Chicago 60645. 


61 _ MONEYMAKING 
____СРРОВТОМГПЕ$ 


HOMEWORK. mailing circulars, Free 
details! Cam Company. Dept. 155-KR. 
Verona. New Jersey 07044. 

ART TALENT? Make money right 
away. Course may not be necessary. Free 
brochure. American Studios. OM, Spring 
Park, Minne: eat. 

3500-5800 MONTHLY. Raise smal) lab- 
oratory-breeding stock for us. We supply 


equipment. breeders, and “instructions 
Tilnois Research Farms. Dept. SP-T 
Barrington, Ilinois 60010. dx 
BOTTLES for profit. old or new 


How? Send $1.00 to: Old Bottles. Box 
117. Endicott, М.Ү. 13760. Е 


PREE copy of world’s leading contest 
magazine! | Write: Prizewinner, Вох 


HOW TO GET RICH!!! Free "Money- 
making Brochure! Success Internation- 
B. Livonia. Mich. 48151 


58 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
66 Franchise chances for you to have 
your own business tied with successful 
National Companies, Send name. address 
to W. Stewart, 1085 Walnut. Des Plaines, 
Tliinois 60016. 

ORIGINAL oil paintings direct from 
Spain. Sell for huge profits. Send $1.00 
for information. Refundable. Reply air 
mall. Delgado Rivera. Mateo Inurria 11. 
Madrid. Spain. 


MAKE $12.00 Profit each dozen assem- 
bling Belts. Details Free. (Stamp appre- 
ciated.) Rédikut's-41, Richland Center, 
Wisconsin 53581 


SHARP $$$ opportunity! One low-cost 
machine sharpens, serrates. knives, scis- 
sors. pinking shears. Earn 86-59 hourly 
in spare time. Professional results with- 


Qut experience.’ Free details. Beaver 
Grinder. 270 Nielson Bldg. Eugene. 
Oregon 96402. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write. where and how to sell. 
and supply lists of editors buying from 
beginners, Small checks can add up to 
worthwhile extra income, Write to sell. 
right away. Send for free facts. Barrett 
Dept, C-86-G1. 6216 No. Clark. Chicago 


FREE FRANCHISE JOURNAL maga. 
zine with over 100 franchise opportuni. 
ties in every issue. Franchise Journal. 
Dept. F, Box 1790, Newport Beach, Cali- 
fornia 92663. 


CLIP Newspaper items. 81.00-65.00 
gach. Details free. Walter. Box 1360-5. 
rie. Pa. 


SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect 
—no investment—no experience needed 
to build steady repeat business. Daily 
Cash commission in advance. Write to- 
day—We'll send your sure-fire selling 
kit by return mail, Dept. PA770. Su- 
perior Match Co., 7530 S. Greenwood. 
Chicago. Ilinois 60609. 


SKETCH Photos — Home Goldmine! 
Details, Gem. 365 Longhill, Shelton, 
Connecticut 06484. 


RESEARCH Agency. Operate in home. 
Get $$$ from merchants. doctors. banks. 
25 plans. Free details. Datacraft 3 
Kerrville. Texas 78028. 


UNUSUAL Lucrative home business. 
Small electronic production. Knowledge. 
investment unnecessary. Full details 
free. Barta PSB. Box 15083, San Fran- 
cisco. California 94115. 


SENSATIONAL Car Thief Signal 
Lightning Seller. Samples for trial 
Northwest Electric, Ave 647. Mitchell 
South Dakota 57301. 


INSTANT Money! Plastics are the 
wave of the future profits now! At 
home! Spare time! Materials costing 11c 
bring $2.58 profits immediately! Free in- 
formation! Rush name on postcard to: 
Warner. 1512 Jarvis, Dept. CL-3-F. 
Chica"o. Illinois $0625. 


QUICK Profits! No experience needed. 
Full—Part Time. Home-Auto Fire-Bur- 
glar Alarms. Extinguishers. Write: 
Watchdog. Sales Program, Williamsburg. 
Ohio 45176. 


_PLASTERCRAFT for fun or profit. 
Sample and catalogue 10c. Wooley Com- 
pany. Box 29-5. Peoria, Illinois 61601. 


WE buy newspaper clippings of wed- 
ding announcements for Süc each. In- 
Structions $1.00. Clips. Box 53. Chal- 
mette. Louisiana 10043. 


QUICK Mone; 


ш 


Create Decorative 
Candles at home! Inexpensive "Manu- 
facturing Manual.” Free Particulars! 
Kaycrafters. 28639 Barton, Garden City. 
Michigan 48135. 


$200.00 FROM sheet 14" Plywood 
(Scrap) Details 25c. Novelties, 610 So. 
24th. Elwood, Indiana 46036. 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to ‘$3,000.00 monthly. Paid 
Overtime, travel, bonuses, Write: Uni- 
versal Employment, Woodbridge, Conn. 
a aes 


06525. 


HAWAII Work-live-in PARADISE 
Classified ads—$1.00. Hawali Ads. Р.О. 
Box 991. Ewa Beach. Hawaii. 96706. 


AUSTRALIA WANTS YOU!!! Govern- 
ment Assisted Passage. 50.006 Jobs. Lat- 
est Government Information and Forms 
$1.00. Special Reports on Employment, 
Business, Taxes, Housing, Education, 
Ranching. Farming, Teaching, Maps. 
Etc. AUSTCO, Box 1623-Е. Long Beach. 


Calif 90803. ' 
INTERNATIONAL . . . U.S.A.!! Jobs 
Galore!! Free Information?! ` Writ 


Global Employment. Box 706-B7-, 
da. California 94553. 


JOBS! JOBS! and more Jobs! OVER- 
SEAS. U.S.A, Year-round and Summer 
Jobs. Jobs with Money. Challenge. Op- 
portunity. Travel. All Occupations and 
trades. For Information. write: "JOBS" 
Box 415. (PS-5). Lodi. Calif. 95240. 


CANADA. Nationwide opportunities 
Emphasis oh Toronto where 40.000 Amer- 
icans now iive. Write: Canadian Re- 
truiter, Suite 101. 30 Bloor Street. West. 
Toronto 189. 


AUSTRALIAN 


OPPORTUNITIES 
HANDBOOK" . . . latest information 
about Government Paid Transportation. 
Employment. Land Farming . , . plus 
Employers List and Forms! Send $1.00. 
International Services. 308-F7 Carry 
Building, Washington. D.C. 20005. 


LEARN the secrets of repairing junk 


batteries. "Fabulous Profits" at home. 
Battery Shop. Rt. 1—188D Blythe. Call 
fornia 92225. 


SELL books by Mail 400% profit. 
Вох 430-M. Cleveland, Ohio 44121. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 
pare time. Send name, age, for 5 
months free subscription. Opportunity 
Magazine. 1460 Hancock Center. Dept 
18-GM. Chicago 60611. 


REPAIR WATCHES for profit. Learn 
at home. Free sample lesson. Chicago 
School. WGA. Fox River Grove. Illinois 


50021. 

HOW to make money from your 
achievements. $1.00. Bill Bailey. Box 
1141. Trenton, New Jersey 08606. 


EARN OUTSTANDING PROFITS In 
this year's booming baby mailorder bust- 
ness. Items proven sellers. Particulars 
25c. Scott. Box 202-B, Glen Rock. New 
Jersey 0745: 


YOUR Name Listed with 1650 Foreign 
nd Domestic Mailers, Importers, Manu- 
facturers, Wholesalers. Publishers. 

Year $100 Our offers included. Interna- 
tional Listing Service, 29193-FD. Mid- 
dieton. Tennessee 38052. 


CASH for 


JUNK 
search for recent books. prints. medal 


your "$1,000,000 


models. Learn how to identify and 
offers top dollar. $1.00 postpaid. World, 
Sig 2191 Street. Dept. J-M. NOY.C 


How To Make Money Make 
[816] Money For You 


Without Investing a Penny! 


Revealed at last! The inside money- 
making secrets that can make you up 
to 550-5100. even $200 per week in your 
spare time—up to $30,000 or more per 
year full time—without even spendin 
risking or investing 1 penny! Ima 

ап extraordinary money-making method 


so simple it needs по hard physical 


work, no equipment. no office, no over. 
head. no merchandise to buy. 
it needs nothing but the burning desire. 


lead you straight to the bank! Send for 
your Make Money Manual today on this 
unique guarantee: Use it for 10 full 
days entirely at our risk. If you haven't 
already made several times its small 
cost simply return it for immediate ге. 
fund with no questions. Mail $1.00 
today to: Make Money Manu: 
Personal Success Institute, Dept. 
PS7, Great Neck, N.Y. 11022. Add 
25e for Rush Delivery. 


62 EMPLOYMENT 
INFORMATION 
OVERSEAS Jobs High Pay. Travel 


Adventure. Directory of Over 100 Amer- 
ican Firms Now Hiring for Overseas 


Projects. $1.00. Transworld. Box 90802-F. 
International Airport, Los Angeles, Cali- 
fornia 90009. 


HIGH Paying Overseas Jobs. „Con: 
struction, other Projects. Bonuses. Tra 
el Expenses, Extras. International In- 
formation. 109. Cortez, Florida 33522. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 


son Research Specialists, 83-45 Vietor 
Ave.. Elmi w York 11373. 


AUSTRALIAN OPPORTUNITIES 
NEWSLETTER. Вох 6428, Torranc 
Calif. 90504. (June July '10 on extensive 
opportunities tour down under—prepar- 
ing comprehensive report.) Interim copy 
Tee. 


66 AGENTS WANTED 


LIFETIME Income. Business Loan 
Representative, Write: Financial, 28 E. 
Jackson, Suite 1204-22, Chicago 60004. 


YOUR own busiess—Sults $1.50; 
Over.onts 65: Mauknaws siwi Dess 
1212c; Ladies" Coats 30c. Dresses -b 
Enormous profits, Catalog Free, Nathan 
Portnoy Assoc. 2109-J, Roosevelt Road, 
Chicago. Tilinois 60808. 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
Ue clasps, money clips. cuff links. lapels. 
identification badges. individualized with 
customer's name and emblems 
badges for trucking, bus. taxi 
firemen, also postal. letter carriers and 
heavy construction emblems, Choice 4000 
emblems. Hookfast, Box 1088-РЅ, Provi- 

lence. 


WANT TO MAKE UP TO $100 A 
WEEK spare time, and zet free shoes 
for life. too? No investment, Rush card 
for free details, Mason Shoes, K-798, 

Falls, Wisconsin 54129. 

PROFITABLE! FULL OR PART 
TIME. Represent largest manufacturer 
of removable magnetic signs for cars and 
trucks. Trimetric, 2642 Saddle, Oxnard. 
Calif, 93030. 


AMAZING New invention sells fast 
to every adult. Huge market. Big profits. 
Seigler Sales. Seabrook, S.C. 29940. 


67 SALESMEN— 
_ DISTRIBUTORS WANTED 


DO you wish to use or sell a plant 
food that is feld proven, shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly income or get your fertilizer 
Free, Campbell's Gro-Green, 415 Dewey, 
Rochelle. Minois 61068. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
Columbia Bank Bidg-B, Kansas 
Missouri 64106. 


SELL High Profit service station 
items. Free list. Inka, 2405. Crocker, 
Houston. Texas 77006 


SELL HERTEL BIBLES—Part Time. 
Finest reference Bible available. Demon- 
strator and supplies furnished. Excel- 
lent commissions. Write International 
Book. Dept. P. Box 118. Wichita, Kan- 
sas 61201. 


YOUR free copy of World's biggest 
Sales Magazine telis vou how and where 
to make more money on your own in sell- 
ing. Write Specialty Salesman Magazine. 
Desk 6B, 307 North Michigan, Chicago 


SELL Advertising Ball Pens, Calen- 
dars. Ad-Specialties Build Own Repeat 
Business—Free Details—Fleming, Dept. 
B. 6535 Cottage Grove. Chicago 60637, 
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МАКЕ extra $25 to $75 spare time! 
Take orders for double air cushion Bron- 
son Shoes, Men's, women's line for dress, 
work, play. Highest commissions. Shoes 
for yourself. Outfit Free. Bronson. Dept. 
219. Minneapolis. Minnesota 5540! 


EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience, No investment, No collections 
ог deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred 
items used daily by businessmen. Mer- 
Chandise bonuses for you. Build profit- 
able repeat business. Start now. National 
ie pt. 01E, North Chicago. Illinois 


$1000 OPPORTUNITY. Need men con- 
tact service stations. Pull or part time. 
Write Ciclo. 3816 Dahlia. Dept. 154 
Denver, 


72 EDUCATION & 


INSTRUCTION 


Е: Improve 
г penmanship quickly. Details free. 
Кл "Box 2344-35. St. Louis. Missouri 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ies. Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering, (Dept. 11). 
P.O. Box 10634, "Jackson, Mississippi 
39209. (Established 1945). 


EARN Electronics eering 
GREE. Mostly by correspondence. G.I 
Bill Approved. Free Catalog. Grantham. 
1503 N. Western, Hollywood. Cal. 90027. 


JOIN with thousands. Courses by 
Maii in the Torah or Confraternity New 
Testament. Please state your religion. 
Lamplight Studies, Box 88E. Brooklyn. 
New York 11229. 


ESTABLISH  distributorships. Earn 
overrides, Jonco. Box 310. Rte 4. De- 
troit Lakes: Minn. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 
;; . Spare time, Send name. age for 5 
inonths free subscription. Opportunity 


EARN College degrees at home. Many 
subjects. Florida State Christian College. 
Post Office Box 1674, Fort Lauderdale. 
Florida 33302. 


FINGERPRINTING — Investigation. 
Exciting. secure career. Learn at home. 
Free book. State age . . . Institute of 


BARTENDERS Correspondence School. 
lucrative, exciting! 711c North Magnolis 
Orlando. Florida 32803. 


WATCH Repair. Complete home train- 
ing. Diploma awarded, Free sample les- 
son. Chicago School, Dept. WG, Fox 
River Grove. Illinois 60021 


PERFECT  husband-wife business. 
Learn Upholstery at home. Make $10 in 
an hour. Buy-repair-sell for even bigger 
profits, Kits, tools. included. Free Book- 

Upholstery Institute. Dept. 5311-070. 
Little Falls, New Jersey 07424 


UNLOCK Your Future. Become profes- 
sional Locksmith by spare time home 
study. Make up to $6 per hour. All tools, 
equipment. incl. Facts Free. Send name; 
Locksmithing Inst. Dept. 1311-070, Lit- 
tle Falls. New Jersey 07424. 


,uLEARN To Fix Typewriters. Desperate 

е trained men. Hundreds needed. 
Make up to 325 in one hour Learn ai 
home in spare time. Industry Approved 
Course. Facts free. Send name. Type- 


HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston. Box 144E, New 
Preston, Connecticut 08777. 


800.000 BARGAINS! Free catalog of- 
ier! Wholesalers, 1265 Broadway, New 
York, N.Y. 10001 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers, magazines 25c. Chicago Advertising 
Agency. 28 E, Jackson, Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


YOUR Name sent to 1000 importers. 
publishers, mailers, wholesalers, etc. on 
Our mailing list.” Year, $100. Dixie 
‘Mailers. King. М. Carolina 27021. 


MAILING, lists of every type covering 
all fields. Free brochure. Record. 
Soa-GS. springfield, Missouri 65804 
82 TYPEWRITERS, 
DUPLICATORS, 


OFFICE EQUIPMENT 


У Applied Science. 1920 Sunnyside: Dept. writer Repair School. Dept. 3311-010. 
TEES Chicago eel ce Сепіет, Dept. SiP Minois 60640. Little Falls, New Jersey 01424. 

OME ; DEVELOP Mind Power. personality, | COLLEGE degree at home. Free cata- 
REECOME a successful Manufacturers’ memory "while. asleep! Free detalis, log North American, University. Вох 
Бергевепацуе Мапшасігега Авеп ЗЫНА. Box 24-SF, Olympia, Washington, 316. Salome, Arizona 85348. 

Wine Tor representatives, Ühe sems Gp A British Diploma in Color, Phi. _ COLLEGE DEGREES THROUGH 


‘or information write: Manufacturers’ 
Agents Newsletter, Dept. 151A, 23573 
Prospect Ave.. Farmington. Mich. 48024 


68 REMAILING SERVICES 


WASHINGTON. D.C. or Maryland 
25с. $3.00 Monthly, Plympton. P.O. Box 
432. Riverdi land 20840. 


MIAMI remails 25c. Monthly rates. PS 
Marle. Box 1166, Coral Gables, Florida 


EFFICIENT. Fast remails, $4.00 
monthly. Caton. 16161 Via Paro. San 
Lorenzo. California 94580. 


YOUR MAIL FORWARDED. $400 
Monthly. Wellington. 3227 Kearne Villa. 
San Diego. California 92123. 


CONFIDENTIAL Receiving Forward- 
ing $3.00 Monthly. Registered re-air- 
mails 31.00. Colorfial Postcards 4. $1.00 
Femor, Apartado 8-131, Old Mexico 5. 


NEW ORLEANS. La. Confidential Re- 
mailing Service ёс. P.O.B. 19231. Zip 


CALIFORNIA, 25¢ Special Services 
Write: Treasure. Box 9255. San Diego. 
fornia 92109. 


PROMPT remails 25с. Dickinson Box 
416. Los Altos. Ci 


RECEIVING — Forwarding. Monthly 
rates. Hedgpeth 406-PS South Second, 
Alhambra, Californi: 


SOUTH American Registered re-air- 
malis $1.00 Confidential Leon. Box 360. 
Guayaquil. Ecuador. 


REMAILING Services Directory $3.00 
Receive discounts. A & B. 935 McCully, 
Fort Worth. Texas 7610 


DICK'S Confidential—Past. Excellent 
Rates. Box 6171. San Jose. Calif. 95150. 


69 CONTESTS 


losophy, Biochemistry. Radionics, Home- 

opathy. 35 courses. Curricular free. Dept. 

PSM, Braintridge Forest School. “High- 

fieldy Dane Hill Haywards Heath. Sus- 
ine 


BOOST Your Potential. The MATURE 


Home Bible 
Tn. 46514. 
LEARN Auctioneering, Free Catalog. 
Reisch Auction College. Mason City 


BECOME A Minister. Certificate of 
Qrdination — Request Information. 
Church. 19 Grover. Auburn. М. 


LEARN Massage. Home Study Course 
Free Details. Massage, Box 190-PS. 
Quincy. Massachusetts 02169. 


GRAPHOANALYSIS—Lear scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan: 
Write IGAS. Inc. 325 Jacksoi 
2GP-1. Chicago 60806. 


FCC First Class License in six weeks— 
approved for Veterans Training. Write 
Бш. iege нитон Road 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) 
Lee Mountain. Pisgah, Alabama 3516. - 


MOTEL Managers wanted by leading 
chains, resorts, motels-hotels every- 
Where! Men, women. couples enjoy free 
rent. plenty of free time. Easy home- 
study plan. Free! "motel Career Kit.” 
No salesman will call. North American 
School of Motel-Hotel Management-PS. 
Newport. California 92660. 


BE A Real Estate Broker, Big earn- 
ings, Prepare quickly. easily. QI ap- 
proved. Free Catalog. Weaver School. 
3519-Е. Brosavay. ansas Clty. Mis- 
Souri 64111. 


EARN College degree at home. All sub- 
jects. Ohio Christian College, 1156 Strie- 
1 Road. Columbus. Ohio 43227. —— — 


SELF-improvement log 
loc. Write Jack Butler. 1384-D Monroe 
Drive. N.E., Atlanta. Georgia 30324 


FABULOUS Prize Opportunities. Sam- 
pie Sweepstakes Bulletin” 2с. Benro 
interprises, Box 6656-PS, Philadelphia, 
Pennsylvania 19149. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn 
how we publish, advertise. promote. dis- 
tribute, Many successes. Free booklet PS. 
Vantage. 120 West 31, New York. 


PUBLISH Your Book! Join our suc- 
cessful authors: АП subjects invited. 
Send for free appraisals and detailed 
booklet. Carlton Press (Dept. PSG). 84 
Fifth Avenue, New York 10011. 


20 you 
WRITE? 


Do you write short stories, poetry, arti- 
cles, books ond plays? And do you 
wish to ploce, sell them? Then mail 
your manuscripts promptly for FREE 
evaluation and report. Or request full 
bbe nice to have you 


DANIEL S. MEAD, 


Literary Agent 
915 Broadway (Dept. PS-7) 
New York, N.Y. 10010 
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COMPLETE YOUR HIGH SCHOOL at 
home in 


are time. Texts furnished. No 
Diploma. Approved for, Veteran 

'ounded 1897. Free Brochure. 
American School. Dept. XB46. Drexel at 
58th. Chicago. Illinois 60837. 


LEARN handwriting analysis. Interna. 
tional. PS. 11749 Eldridge. Lake View 
Terrace. 


LIFETIME  Ordinations. Officially 

chartered church. Send stamp for infor- 

mation. Church. Dept. PSM. 2207 Cardi- 

nal, Rolling Meadows. Illinois 60008 
USED Courses! Books! List 10c. 

Smith's. 124 Marlborough. Salem. Mas- 
ichuseits 01970. 


REAMER. Solid Hi-Speed. 


6555 X 


77. New. $3.50 Postpaid. Lillian's. Box 
171658. Chicago. Ilinois 60617 
COLLEGE DEGREES By Mail Via 


Thesis Free Information. Norman Pub- 
dishing. Box 59186, Los Angeles, Calif. 


TRIGCOMPUTER. Digital. Patented. 
Copyrighted Circular. Instantly get ac- 
curate Trig Answers by inspection Larg- 
est Data Storage. $4.95. Trigonometrical 
Computers Co. 182 W 42nd Street. New 
‘York. М.Ү. 10036. 


OPERATE Collection Agency. "Little 
Gold Mine!" Franklin Credit. Roanoke. 
Virginia 24004. 


FREE Bible Course! Degree! Request 
information! 708 Bragg, Monroe. North 
Carolina 28110. 


SUPERIOR Auction School. 
top auctioneers own and instruct 
1281, Decatur, Illinois 02525. 


Nation's 
Box 


HOME STUDY. Varied and flexible 
Courses, Write Marlowe University. Box 
6148. Mount Holly. New Jersey 08060. 


PREPARE now for money making ci 

reer in real estate, Career School offers 
complete home study course. 
Write: Career School 
Studies. 1 3 
feld. Missouri 65804. 


PLASTIC Typewriter Carbon Gu: 
teed over 100 writes free sample: 
Kleenertype, Box 1. Bronx. N.Y. 10472. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 
~ ADDRESS Stamp 85c, Signature $2.80. 


Catalog. Caroll's, McLoud, Oklahoma 
T4851. 


EXTENSION and 
Awards in Philosophy, 
Botanic Medicine, Homeopathy and ot! 
ers, 25 subjects. Curricular free. Air- 
mailed $100 (refundable). Registrar. 
Sussex College of Technology. Highfield. 
DaneHill. Sussex. England. 


73 | CARTOONING, 
SIGN PAINTING 


HOW TO MAKE MONEY WITH 
SIMPLE CARTOONS—Everyone | who 
likes to draw should have this book: 
FREE. Write Cartoonists’ Exchange. 
Pleasant Hill 197. Ohio 45359. 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama 
Box G-263. Branford. Connecticut 06405. 


Post Graduate 
Arts. Sciences, 


RUBBER Stamps, Any Copy, 4 Lines, 
$1.00. Phillips. Box 1645. tien Asuna, 
New York 10314. 


84 PRINTING, 
.. MULTIGRAPHING, ETC. 


_ BARGAINS. USED OFFSET LETTER- 

PRESSES, Mimeograph. Multigraph and 
Adding Machines. „Write Dixiegraph. 
King. North Carolina 27021. 


1,000 GUMMED Address Labels . 
$1.00. Walls’, Box 968, South Bend, їп: 
diana 46624, 


6% Envelopes $3.95. Stationery, 
labels, Cactus Crafts. 13427 Can- 
Phoenix, Arizona 85024 


23 LESSON Çompact Cartoon Çourse 
And Cartoonist's Magazine $2.00! Toon- 
ers. Box 30367. Lincoln, Nebraska 68510 


1000 EMBOSSED Business Cards 
$4.78 Postpaid. Robert Gersh. Box 105. 
Aliston, Massachusetts 02154. 


LEARN Cartooning at home. "Key 
to a Cartoon Career." Send 25c han- 
dling: Cartooning, Box G-3176, Colorado 
ings. Col. 


SIGN Painting—Latest free 
explains everything. 
Supply. Centertown. Missouri 


SIGN Painting. Matthew: 
18 lesson course $5.00 postpaii 
lars Free. Sign Book Company, PS] 
Onk Street. St. Louis. Mo. 63110. 


76 DETECTIVES 


DETECTIVE Course. Free Inform, 
tion. Universal Detectives. Box 8180 
Universal City. California 91608. 


DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate. Future. Box 4134 
Dept. 2759CB. Los Angeles. Calif. 90041. 


77 LOANS BY MAIL 


logue 


Write Kaufmann 
65023. 


1000 GUMMED Address Labels or 
Rubber Stamp. $1.00. Catalog 25с. Seal 
Printing, Box $05A1, Elgin. Ill. 00120. 


FREE Literature; Address Labels, Busi- 
mess Cards. Printing, Rubber Siamps. 

ns, $52 West O'Connor, Lima. 
Ert" 


GOOD Business Cards, Write: Goodall 
Printing, 68-A Joost, San Francisco, Cal- 
ifornia 94131, 


AMAZING Business Printing values. 
Quotations. Print Shop, Box 576P, 
Greenville, Rhode Island 6282 

1000 GUMMED address 1 


Crowther's. 291-РВ N. 
California 82667. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


els $1.00. 
Oak. Orange. 


BORROW up to $1500 by mail on con- 
venient terms! State licensed. Postal Fi- 
nance. Dept. 11-N. 200 Keeline Building. 
Omaha. Nebraska 68102. 


79 BUY IT WHOLESALE 


FREE .. . Wholesale Catalog. Guns, 
Reloading "Tools. Clothing. Traps. De- 
toys. Calls, Boats. Finnysports (PE). 
Toledo. Ohio 4361 


WORLD's Largest wholesale supply 
Buy from 1853 American. European 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship catalog: 
Rockbottom prices. Automobiles. Free 
details. International Buyers, Box 16386- 
PS. Portland. Oregon 97233. 


NATIONWIDE Zip Code 


Directory 
Mailorder Wholesaled. $100! Silpee. 10 
Washington. Livingstor 01038. 


BARGAINS! Buy Wholesale and Be- 
low! Name Brands. Appliances. Furni- 
ture, Sports. Equipment, Televisions. 
Cameras. Watches. Jewelry, Thousan 
More. Huge Discounts to $1,000 on New 
Automobiles, All Makes. Free Details. 
Write Today: Worldwide Bargainhunt- 
ers. Box 130-B. Holland. Michigan. 


WHOLESALE—Buy 40% To 50% Off 
Retail—same prices retailers iH 
‘Thousands of name brands! Watches. 
cameras, jewelry. radios, phonographs, 
tape recorders. еіс. Buy for yourself or 
resell at fat profit. Big wholesale cata- 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America. Dept. 203. 154 Jericho 
‘Turnpike, Floral Park. New York 11001. 


SIMPLE-X RUBBER STAMP 
PRESSES, hydraulic operated, electrical: 
ly heated. Sizes 5х8". B'xId^. 10x18 
Starting outfits. Orders for presses, sup- 
[йез shipped day received. Pree catalog 
low supply prices. Custom Manufactur- 

S, КАМ Elm, “Springfield, 


WHOLESALE Printing presses, 12c 
stamps. Maurice Bower, Rte. 3, Floyd, 
Virginia 24091 


PRINTING Presses. Type, Supplies. 
Lists 6c Turnbaugh Service. Mechanics- 
burg. Pennsylvania 17055. 


SAME Day shipment оп rubber stamp 
supplies. Revised wholesale price liet 
No. 7 free. Star Stamp Supply, 732 
Federal. Chicago, Illinois 60605. 


RUBBER Stamp Outfits. 
Kiewiet, 2025 Barney Road, 
Michigan 490 


88 OLD GOLD, JEWELRY 
WANTED 


IGHEST CASH for Gold, Jewelry, 
Gold Teeth, Wings Diamonds, Watches. 
Silver, Platinum. Mall Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals. 6 E. Monroe. 
Dept. 1157. Chicago 6060: 


CASH Immediately For Old Gold. 
Jeweiry, Gold Teeth. Watches. Dia- 
monds. ‘Silverware, Platinum, Mercury, 
Spectacles. Free information. Rose In- 
dustries, 29-Y East Madison, Chicago 2. 


Supplies, 
'alamazoo, 


WANTED-—gold, silver. platinum (any 
orm), mercury. Informati Wil- 
1069 Bridge Street, Grand Rapids, 


9 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and clock repairing books. 
"ree Catalog. North American, Box 77- 
JU. Fox River Grove, Illinois 60021. 


USED Wrist. Pocket Watches—8$3.00 
р. Pree list, Southern Watches, T-PS. 


PSYCHEDELIC Catalog of Psychedel- 
c Gifts. Over 60 Pages of Posters, Light- 
ng Effects, ete, Send 28c to: Hole In 
те Wall, 6055-8. Lankershim. No. Hol- 
ywood, Calif. 91606. 


PATENT Searches including =o 


speed, full airmail 
patent copies, 
expertly administered. 


Dept. 4, Washington Ра! 
Bureau, 711-14th, N.W., Washington 5. 


95 INVENTIONS WANTED 


INVENTIONS wanted. Patented: un- 
tented. Tremendous Manufacturers 
fists. Global Marketing Service. 2420F 
Tth, Oakland 5, California 


INVENTORS—Hundreds of manufac- 
turers have requested our assistance in 
locating marketable new products. Com- 
piete information free. Institute | of 
American Inventors. Dept. 635-Р 
тен N.W. Washington. DC. 20008. 


FREE Distinctive Gift Catalog. Write. 
lovak. 18720 Hatteras, Tarzana, Cali- 
огпіа 91356. 


1 FOR THE HOME 


AIR-COMPRESSOR. Build апу size 
15.00 from junk parts. Complete dri 
ngs and details $200. S. Lally. P.O. 
3ox 512. Seattle. Washington 98111 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service. 422-G. Washington 
Building. District of Columbia. 5. 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector. Licensed Inven- 
tion Engineer, Woolworth Building. New 
ог) 


PROTECT your home invisible E 
enm. Box 38415. Dallas, Те 

RAPE, assault. murder [UM 
'How to Choose a Gun for Home Pro- 
ection"—New. — Illustrated ^ Booklet, 
imple, non-technical. $200. Carlson, 


lox 2404A. Fullerton. California 92633. 


2 | MODELS-SHIPS, 
PLANES, ROCKETS 


SHIP and Yacht model fittings; Pine 
onstruction Hull Kits; blueprints. Send 
0с for Illustrated catalog. A. J. Fisher. 
nc. 1002 Etowah Avenue, Royal Oak, 
Michigan 


ROCKETS: Real flying models- 

to 2500 ft. New illustrated catalog Bc. 
Ingle and ‘multistage kits. cones, en. 
ines, launchers, trackers. rocket aerial 
ameras, technical information. Fast 
ervice, Estes Industries, Dept. 3, Pen- 
ose. Colorado 81240. 


INVENTORS! Sell your invention for 
cash or royalties! Our client шапша 
turers eagerly seek new items. Patented. 
Unpatented. Financial assistance if 


needed. 25 Years proven performance. 
For free information. write Dent 17 


INVENTORS' 


роп" 


We will develop. sell 


INVENTORS! 
your idea or invention. patented or un- 


patented. Our national manufacturer- 
Clients are urgently seeking new items 
for highest outright cash sale or royal- 
Чез. Financial assistance available. 10 
years proven performance. For Free in- 
formation write Dept. 54, Wall Street 
Invention Brokerage. 79 Wall Street. 
New York. New York 10005. 


TREASURE Hunters! Prospectors' Rel- 

co's new instruments detect buried gold. 

silver, coins, minerals, historical relics, 

‘Transistorized. Weighs 3 pounds. $19.95 

up. Free catalog. Relco-A41, Box 10839. 
fouston. Texas 770; 


"TREASURES, VALUABLE COINS. 
GOLD. SILVER. jewelry. and relics eas- 
Hy found with White's metal-mineral 
detectors, designed especially for the 
prospector, and Treasure Hunter. YOU 
CAN МОТ BUY BETTER 

MENTS AT ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors. also Geiger 
and Scintillator Counters. Ultra Violet 
Lights. Electronic Magnetometers and 
magnetic meters. Free catalog: White's 
Electronics. Inc., Room 361. Sweet Home, 
Ore. 97386. 


TREASURE. Gold. Silver Relics. New 
1969 detectors now ‘available, Free in- 
formation. Excelsior Electronics Com- 
pany. 7448 Deering Avenue, Canoga 
Park. California 91303. 


TREASURE Hunter: spectors! 
mockhounds! Hobbyists? Pind wold. sil- 
ver. relics with world famous Detectron 
Metal Detectors. Free information. 
Terms. Deliver immediate. Detectron. 
Dept. PS-7. Box 243, San Gabriel. Cali- 
fornia 91718. 


FREE TREASURE GUIDE: Fact-filled 
collectors edition: send S0c for postage. 
Also request free literature on ultrasensi- 
tive. professional Fisher Detectors, Fish- 
er Research, Dept. PST. Palo Alto, Cali- 
iornia 9430; 


FIND buried treasure with new revo. 
lutionary analytical metal detector, Fea- 
tures push button tuning. automatic 
tuning, loudspeaker. negligible ground 
pickup. greatest range. Free catak 
Gardiner Electronics, Dept. 1, 4729 
Tth Ave., Phoenix. Arizona 85013. 


TREASUREPROBES. Patented tran- 
sistorized detector signals "dig" by ear- 
phone “beeping”, 8° search head. РС 

ds. two со "i oscillators improve 
Stability, Kie $13.96, assembled, $18.83. 
with speaker ` 60 day guarantee, 
Sena Tor Free bibliography. “Treasure 
Maps & Books of 0.8." Treasurehouse. 
PB-10. Tennent. New Jersey 07763. 


^ tax, James Bliss 4 Co.. Dept, Pi 
toute 128. Dedham, Massachüsetts 02026. 


3 ELECTRIC TRAINS, 
RACEWAYS 
[ONE к 40 Tm 


rains Bought-Rep 
041 Chicago Ave.. Chicago 60622. 


M FOR INVENTORS 

PATENT SEARCH SERVICE For И 
ers. Companies, Inventors, "Confiden- 
ial report" inciuding copies of related 
Jnited States patents rushed “Certified 
Airmail”. Free! "Information. Write: 
;ongress Patent Search Company, 911-А 
Warner Building, Washington. D.C. 
000: 


PATENT Searches. including copies of 
elated U.S, Patents, Inventors, айог- 
ieys, manufacturers use our "World- 
vide" Airmail service! "Invention Rec- 
rd" form and, "Information Every 
nventor Needs." Sent free! Hayward 
ompany. 1029P Vermont Ave.. Wash- 
ngton 5, D.C. 


“PATENT Application Financing. 
sient Search Plan. Слова! Patent Die 
‘sion, 2420 Tith. Oakland, Calif. 94605. 


PATENT Searches. professional patent 
levelopment of inventions by Licensed 
Professional Patent Engineer and ОВ. 
atent Office Former Examiner with 

aff of engineering specialists in all 
lelds of inventions. Expert searches per- 
ormed in the U.S. Patent Office. Your 
nventions and ‘ideas engineered for 
naximum patent protection and greatest. 
ommercial value. Inventions developed 
y us negotiated for cash or royalties 
vith our nationwide contacts. Send for 
ree Protection "Invention Certificates” 
ind further interesting Valuable Patent 
nformation. George Spector. 0.5. Pat- 
nt Office Former Examiner. Woolworth 
3uilding. New York. 


0.5. Patent Office Searches. 234 Broad- 
yay, Room 3615, New York. Free Inven- 
jon Certificates. 


FREE PAMPHLET: "Tips On Safe- 
arding Your Invention." Write: United 
states Inventors Service Company, 501- 
< Thirteenth Street N.W.. Washington, 
J. C. 20004. 


INVENTORS—If you have an inven- 
tion for sale. patented or unpatented, 
write Гог free brochure outlining manu- 
facturers requirements, royalty rates 
Kessler Corporation, C-77-IW, Fremont. 
Ohio 43420. 


INVENTORS 


Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED—INTRODUCED 

For Cash/Royalty Sales 


Design—Marketing—Patent Research 


FREE 


"Invention Record” Form & 
“Product Marketing” 
Brochure 


NEW: Canadian oll leases. $1.00 acre. 
Free information. Northern, Box 560-D 
‘Westmount, Montreal 215, 

BEAUTIFUL Treasure Map Pacific 
‘Ocean $200.000.000 in 200 authentic sunk- 
fn ships. 3198. Р.О. Box 614. Indio. 

a 


103 OF INTEREST TO 
WOMEN 


$15.00 THOUSAND, Home Addressini 
Longhand, 


Florida 33517. ie 


32500 HUNDRED Addressing, Possi- 
ble! Year ‘round. Special Information 
included. Send 25с postage. Handling 
Cove, Вох 1348-¥. Clearwater. Florida 


INTERNATIONAL Link To Industry 
Second есле of Reliable Service to 
inventors —Manutacturers— Attorneys 


Member: United States Council 
International Chamber of Commerce 


THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue, N.Y.C. 10017 


98 WEARING APPAREL 


SKYSCRAPER Heel Shoes: 
Catalog, $100. Finecraft 
Hollywood, California 90028. 


99 FOR SALE MISC. 


Photo 
Box 442-Y. 


15 Indiana 46580. 


giamped- addressed envel American, 
Excelsior Springs, Missouri 64024. 


$4600 DAILY POSSIBLE addressing 
stuffing envelopes (typewriter or 1 
hand) Information Send stamped. 


dressed envelope. American. Excelsior 
Springs. Missouri 64024. 

350.0 MONTH Addressing! Every- 
thing furnished. Details mail stamped 


self-addressed envelope and 25c. Happy. 
Box 1161-CB. Battle Creek, Mich. 49016. 


WANTED! Addressers — Commission 
mailers. Stamp required, Coton, Dis. 
iributors. 4120-SP Duke Drive. Ports- 
mouth. Virginia 23703. 


104 RESORTS & TRAVEL 


CANADIAN Canoe Trips and Outpost 
Cabins. Bill Rom. Outfitter. Ely, Мїппе- 


105 MISCELLANEOUS 


WINEMAKING . . . Grape. Elderberry, 
Dandelion. Frozen Julces, eic. Brew- 

Secrets Revealed! Powerful 
! “Instructions. Recipes, and 
Sunplies Catalog. 81.00, Continental. 
Qox, 1107-0. Indianapolis Indiana 
E 


SLOT machine banks $5.95. Catalog 
35c. Coffco, Р.О. 522, Lake Zurich. Ii- 
по 000 hae 


WINEMAKING Kit—$4.98 Free catalog 
and recipes, Jimdandy, Box 302305. Cin- 
cinnati. Ohio 45230. 


WINEMAKERS: Free illustrated cata- 
log of yeasts. equipment. Semplex, Box 
12276, Minneapolis, Minnesota 55412. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dey 
58. 481 Thurston Road, Rochester, М. 
14619. 

WINEMAKERS Yeast. Recipes & Ci 
alog 25c. Kraus, 451-N. Nevi 
Missouri 64772. 


COLLECT Political Campaign But- 
tons! 100 different authentic presiden- 
tial buttons. $7.50. Or write for free 
sales catalog, Buttons Ete. 

Los Gatos. California 95060. 


IDENTIFICATION CARDS — Send 
stamped self-addressed envelope for free 
samples and details to: EC.S.P.. Р.О. 


Box 12117. Las Vegas. Nevada 89117. 


Box 1460. 


LQ. TEST. Self-score. $100 Psycho- 
logical Tests. Box 1343. Portland. Ore- 
gon 97207. 


BOOKS on Antiques and thelr Prices. 
Free Circular! Period Books, Uniontown, 
Pennsylvania 15, SE 


WINE MAKING 


the fun hobby you can drink 
Kit $4.98 
Free Catalog & 
Recipes 


3500-5800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 


JIM DANDY WINE SUPPLII 
Вох 302305 Cincinnati. ‘his 


fquibment." breeders and structions 

noi ch Farms. Depi x 

Barrington. Illinois 60010. 106 PERSONAL 
ADDRESSERS WANTED! $85.00 FREE Catalog. Low priced: high-per- 


Weekly. Send Stamp. Midwest-HA. 4209 
Esch. Madison. Wisconsin 53704 


LOSE WEIGHT FAS' Complete 
slenderizing programed package with ex- 
erciser. Send only $2.98 to International 
Catalog. 641 Kennedy Airport. New York 
New York 11430. 


“AUSTRALIAN "ANZAC" Army hat 
new. complete (state size) $3200. Kan- 
Жагоо pelt $27.00. Catalog $200. Sent 
Airmail. A.N.I.. G.P.O. Box Н-619. Perth 
6001. Australia. 


$100.00 WEEKLY Possible—Home Typ- 
ing. Immediate earnings! Employers list. 
Complete instructions. Details 25 cents 
Typing. Box 593. PST. Bettendorf. Iowa 


JEWELRY. Free Information. David 
Darretta. 52 Highland View Road. Ma- 
honac. New York 10541 


100 WANTED TO BUY 


"WE Buy bottles. coins. antiques. books. 
stamps, fruit Jars, magazines (any- 
thing!) Send $1.00 (refundable) for 
huge Buving lists. Schroeders. Paducah. 


QUICKSILVER. platinum, silver, gold. 
Ores analyzed. Mercury Terminal. Nor- 
Wood. Massachusetts 02062. 


PATENT Searches complete and thor- 
ugh. Related copies Air Mailed with 
naximum speed. $6.00. Free “Protection 
rms" and Patent Information.” 
Nrite American Patent Search Company. 
Dept, 28, 711 14th St., N.W., Washing- 
on, D.C. 20005. 


INVENTIONS Needed immediately for 
nanufacturers. For additional informa. 
jon write Kessler Corporation, C-77-F1, 
"remont. Ohio 43420. 


TOY ideas wanted; earn royalties; de- 
ails write Box C2. New Rochelle. New 
fork 10804. 


102 TREASURE FINDERS 
& GEIGER COUNTERS 


GOLDAK Treasure Locators—Pleasure 
and profit in a hobby you'll enjoy. Find 
Coins. relics. gold. silver. Charge on 
Bankamericard: GOLDAK. Dept. PS. 
1101-A Air Way. Glendale. С: 


POWERFUL Metrotech Locators De- 
tect Gold. Silver. Coins, Relics. Money- 
back Guarantee. Terms. Free Informa- 
tion, Underground Explorations. Dept. 
D. Box 793. Menlo Park. Cal. 94025. 


HOMEWORK. mailing circulars! Free 
details! Cam Company. Dept. 155-YR. 
Verona. N.J 01044 

to Make Money Writing Short 
raphs. Information Free. Barrett. 
Dept, C-86-G3, 6212 N. Clark, Chicago 


HOME Newspaper clippers needed. 
$500 monthly possible. Details free. 
Foster. 272-РАТ, Brooklyn 11235. 


MAKE Extra Money—Show friends. 
meiehbors — Gifts. Stationers. Toys. 
Jewelry. Greeting Cards. 600 items. Ex- 
perience unnecessary. Salable Samples 
Оп approval. Free—Catalog. Personalized 
Christmas Card Album. Hedenkamp, 361 
Broadway. Dept. PS-44. New York 10013 


$100 WEEKLY ible addressing 
mailing circulars. Bend self-addressed 
stamped envelope. Details Free! Ayers 
Opportunities, Вох 1591Р5. Denton. 
Texas 16201. 


HOMEWORKERS' Earn $100 weekly 
typing. addressing. Begin immediately 
Details free. Hamitlon, 272-TP1. Brook- 
imi 


formance, sub-miniature listening de- 
vires direct from manufacturer Dealers 


welcome. Audiotronix. PS-7, 186 Fifth 
Ave.. New York 10010, 

NEWSPAPERS from any | American 
city. Details $100 specify city, S&S 
Sales, Box 35178, Chicago. Пипо 60615 

OVERSEAS Jobs — Europe, South 


America. Australia, Par East. etc. 2000 
openings all trades. Construction, Осе. 
ngineering. Sales. etc. $700 10 53.000 
month. Expenses ay Free Informati 

г Overseas Jobs, Internation 
Box 536-P. Miami, Flori 


A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS. Jefferson City. Missouri 65101. 


MAKE YOUR WILL. 4 will forms and 
attorney's 64-page booklet, $1.00. Legal 
Forms Company. Department 102. 1830 
Guardian Building. Detroit. Mich. 48226. 


RUPTURED. Relief and Comfort, No 
Understraps. Elastic or Steel. Write 
Hand Lock Products, Preston 2. Ontario, 
'anada. 


SECRET Law Wipes Out All Debts. 
Immediate relief. Clear credit. Free de- 
tails. Counselor-i6. Kerrville Tex. 18028. 


KNOW -vour-real. Don't live with 
only opinions! ГІІ analyze your hand- 
writing for basic traits—-85. Lt. DeRees 
Kine. Stratcom. Apo 96331. 


STARTLING 


BREAKTHROUGH. 


Your Computerized Horoscope tells it like 
it is—and how it's going to be! Astonish- 
ing Personalized Forecast. Guaranteea, 


Write: Lewis, Big Oak Lane. Stamford. 
Conn. 06903. 
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1 dames drawings: 


‘Stock No. 71,272N 


peanut-size quartz 
dan be used upside down. copy h 
ower cooled, Tough plastic case. 5 


KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE-UP!.' · 


TERRIFIC BUY! TOP QUALITY! 
PRICE BREAKTHROUGH IN LARGE SIZE 


OPAQUE PROJECTOR 


eM “Best Opaque of its Kind Under $200” 
'Oleets beillant, sharp 7› foor s from 8 feet a 
olor, h & w illustrations. Retains all original colore and 


Mueprints, watercolors, mps, coins. other hiects. 
ng system gives maximum bri he, retains entire field in 
200mm anantivmatic projection lens (f3.5. ВЕ.) 


jowen lamp (30! unique internal reflecting 


y magnetic platens. Turbo: 


T. cord 
(834 x6 X121 1105 Ibs.) 


-589.75 Ppd. 


BATTERY POWERED GYROSCOPE! 


For the first, tim. 
‘enjoyment of a gr 
Boter of constant Bring ind 
ig & pulling 8” diam. Ayi 
Saucer "abaped, Spins on й 
edee, upside-down, 

head, nanging from 


donp. "Instruet 

inde 

Stock No. 71,161N .... 
3 


fu 


Stock No, 50,345N а xs 
HOT-AIR FLYING SAUCER KIT 


ful for exnerimente. 
ure waterfalls, foun- 
ete Tiny (àaws x 
14") "electric motor" and 
pump ideal for hobbyists. 
labe. wehools, Pumps. сов. 
tinuous Wow of water at 
‘Of one pint per minut 

127" nead. ^ Wh 

batteries in 
pump up to 24" high: 
‘tH hours ‘on battery: 
lon: Sel 


32.25 Pod. 


‘with string 
choo! “colon 
for advert 


э 


wire, cord. Бакі 
Stock Wo, 71.473 
DAT. NOTA 

Stock No. 60. 


SPECIAL VISUAL EFFECTS 
PROJECTOR SET 


[эмне ir amag 
ipods Kir 
MA ке: Н 


$3.00 Ppa. 
— юре. 


Features 3 


diam, wheels (Dry [m 2 Hewdoncope) d 
"tor mer: 


Stock Mo. 71,2126 - 379.30 Ppa. 


WOODEN SOLID PUZZLES 


a fascinating assort 
pem orna dierent pursles. 
ahi 


‘and. reassemble 
fun Tor the 


NEW LIQUID-FUEL ROCKET KIT 


Apollo-type rocket soars to 
1:000 feet at 300 ft. per 
second... then gentiy тет 
Eiran to баён tomate 
Parachute. айу re- 
шне lift от, Might. vapor 
trail. 107 aluminum. rocket 
canbe. fred manually or 
Шеш гану (rea, 0v Bait: 


ағас 
ретте 


e 
7^ $13-95 Poa. 
2-9 4.00 Рра. 


N 
PLANT, (2 iš x. cani 
Mock No: PTL. ASN 


ASTRONOMICAL TELESCOPE KITS 


Grind your own mirror for 
erful teleacopen: o Kits 
blank, tool. "abra: 

diagonal mirror, 


$13.95 Ppa. 
Б DIAMETER С рар” Thick 

Stock ‘No. 70.008N $21.00 Ppa. 
107 DIAMETER 1247 Thick 

Stock No. 70.006 S $34.25 ғов 


GIANT WEATHER BALLOONS 


Backyard 
eset! "Attraction. 


"loud helt 
реа cand temp. 


Tum 
fj diameter); So gee 
Hob meters 22 287% 


CAR OF THE FUTURE HERE NOW! 


One of most impressiv 
ence toys we've seen 
friction air car rides a frac. | | 
tion “of ^an inch over any Ii 


trol line, battery case, 


Stock No. 70,307M ......... sense $3,80 Ppa. 


LONG-WAVE BLACK LIGHT FIXTURE 


der. Incl. адак 
Switch. "connecting. 
mer. 10" 7 
Stock No. 70.364N 
REPLACEMENT BULB 
Stock No. 60,124N 


AMERICAN MADE OPAQUE PROJECTOR 


Projects flustratlons up to 
T enanres "Them 

OS i sereen ia 
rolector, lang 


Big ft. (то 
er ‘pictures өс 
ther away. No Him 
tives needed. Prim: 
intended" for, children 
jects chart 

таскал 


ed room ITSY A. 
осоп ana plug nici 
ей 1 m. 2 om! Plastic - 


Stock mo. 70.199 58.75 Ppa. 


FISH" WITH A MAGNET 


бо treasure hunting on the 
bottom? Fascinating fun 

es prohtable! Fie a 

‘Our S-Ib- Magnet— 

tt “overboard in bay, 

* Troll 


Stock No. 70,571N 
Stock No. 70.570N. 
Stock No. 85,1529 


15 8.75 Ppd. 


moon, 
turn. посо. 
"Vibration-freo 
mount. Mirror 

to better than 


infon 
Aluminum "tube. ox finde 


How To Use Your Telescope,” 
x No. 85,105. > н +%94.50 ков 
$239.50 ков 


$29.95 Pod. 


NEW MODEL 


Solve problems. teach log- 
ic. "play y 


DIGITAL COMPUTER 


iure" version "of 
ironic brains! Adds. 
tracts, “muttipties. 


Папера 
Programming. 
15 experiments 

jock No. 70,683N . . 
Stock Ne: 10.341N ANALOG COMPUTER KIT $1 


(пагу “system ) 
problems & 


PLASTIC MODEL V-8 ENGINE 


E Get then or 
building your own easily as- 
Sembled_ engine from aver 32 

"en ter and 
runs, Crank r 


in many auto. 
Excellent. ea 
‘ech manual 


Stock No. 70. «412.95 Ppd, 


WAR SURPLUS ELECTRIC GENERATOR 


Signal Corps > 
jectric "Generator. Gener- 
Volt by turn- 
"nam. | 

nce relays. Charge 

Rround а Bring up night 
Anico Magnets al 
than 


ovt com Е 


ы. 
$11.95 Ppa. 

AMERICAN MADE 7x50 BINOCULARS 
Brand new! м. 

2d 3 

| 

і 

Stock No. 1544N $99.50 Ppd. 
SAI GAS NARE хао eol ut. 


LOW-COST DOUBLE-BARRELED TUMBLER 


Hugged 12-Ib. tumbler has 


pt.) ea. 
i 


AWE le ей, (à 


101571 arxana". 
ЕЕ р 


$39.95 Ppa. 


Parni 

» iHiustratons, Por hobbyist 
Shone. industry. 

MUND Si HENTIFIC CO. 

300 Edscor 

Barrington. N о! 


от 
jant Catalog “N 
Name . 
Address 
сиу .. 


ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


EDMUND SCIENTIFIC C 


300 EDSCORP BUILDING 
=a BARRINGTON, NEW JERSEY 08007 


140 | POPULAR SCIENCE 


your car is worth. 
engan is v а: 


1g for... 


ng for. 


E. 


AE —— 


T . 


EL A 


/ { 
aro nr 1005- 
get a lotto like. 


Marlboro ИТ E 


а ^" Come to where the flavoris. Come to Marlboro € n 


